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Si descrivono nuovi derivati chinolinici, i procedimenti per la loro 
preparazione e il loro uso in medicina nel trattamento di disturbi 
polmonari, disturbi della pelle e prurito, inf iammazione neurogenica 
e disturbi del SNC. 
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4382 M Descrizione dell 1 invenzione industriale avente per titolo: 
MAB/sd "DERI VAT I CHINOLINICI" 

a nome: SmithKline Beecham Farmaceutici S.p.A. 

* * * 

La presente invenzione ha per oggetto nuovi derivati chinolinici, i 
procedimenti per la loro preparazione e il loro uso in medicina. 

La Neurokinina B (NKB), un peptide dei manmiferi, appartiene alia 
famiglia dei peptidi della Tachikinina (TK) , che ootrprende anche la 
Sostanza P (SP) e la Neurokinina A (NKA) . Prove farmacologiche e di 
biologia molecolare hanno dimostrato l'esistenza di tre sottotipi di 
recettore TK (NK^ , nk 2 e NK 3 ) : la NKB si lega di prefer enza al recettore 
NK 3 , quantunque riconosca anche gli altri due recettori, seppure con una 
minore affinita (Maggi et al, 1993, J. Autcn. Pharmacol., 13, 23-93). 

Sono noti antagonisti selettivi peptidici del recettore NK 3 
(Drapeau, 1990, Regul. Pept. , 31, 125-135) e le evidenze sugli agonisti 
peptidici del recettore NK^ suggeriscono che NKB, attivando il recettore 
( NK 3 , svolga un ruolo fondamentale nella modulazione dell' input neuronale 

a livello di vie respiratorie, pelle, colonna vertebrale e vie nigro- 
striatali (Myers and Undem, 1993, J. Phisiol., 470, 665-679; Counture et 
al., 1993, Regul. Peptides, 46, 426-429; Mccarson and Krause, 1994, J. 
Neurosci., 14(2), 712-720; Arenas etal,. 1991, J. Neurosci., 11, 2332- 
8). 

Tuttavia, la natura peptide-simile degli antagcnisti noti, li rende 
probabilmente troppo labili, dal punto di vista metabolioo, per servire 
come agent i terapeutici nella pratica. 
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Abbiamo ora trovato una nuova classe di antagonisti selettivi non- 
peptidici del recettore NK 3# di gran lunga piu stabili dal punto di 
vista metabolico degli antagonisti peptidici del recettore NK^ , e di 
potenziale utilita terapeutica nel trattamento di disturbi polmonari 
(asma, malattie polmonari ostruttive croniche -COPD-, iperreattivita 
delle vie respiratorie, tosse), disturbi della pelle e prurito (per 
esempio dermatite atopica, vesciche, ustioni e bruciori cutanei), 
inf ianmazione neurogenica e disturbi del SNC (nr -bo di Parkinson , 
disturbi motori, ansia). 

Secondo la presente invenzione, viene fcmito un ccmposto, o un suo 
sale o solvato, di formula generale (I): 




(I) 

in cui: 

Ar e un fenile o naftile eventualmente sostituito o un gruppo 
eterociclico ad anello singolo o fuso, eventualmente sostituito, di 
carattere aromatico, contenente da 5 a 12 atomi d 1 anello e conprendente 
fino a quattro eteroatomi nell'anello o in ciascun anello, scelti tra S, 
O, N; con la condizione che Ar non sia p-isobutilfenile; R e C^_^ 
alchile lineare o ramificato, C 3 _ 7 cicloalchile, C 4 _ 7 cicloalchilal- 
chile, fenile eventualmente sostituito, anelli eteroaromatici eventual- 
mente sostituiti a 5-elementi, cortprendenti fino a quattro eteroatomi 
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scelti tra 0 o N, idrossi Cj_g alchile, armiino C 1-6 alchile, C±_ 6 alchi- 

1 antra noalchile, di alchilamninoalchile , C^g acilarrrninoalchile, C]_ 

g alcossialchile, C 1-6 alchilcarbonile , carbossi, C^.g alcossicarbonile, 

anminocarbonile, c ^_g alchilanminocarbonile, di C^_g alchilanniinocarbo- 

nile, alogeno alchile; 

R l e R 2' c * ie P 0330110 essere uguali o diversi, sono indipendente- 
mente idrogeno o C^_g alchile lineare o ramificato, oppure insieme 
formano un gruppo -(CH 2 ) n _ i n cui n rappresenta 3, 4 o 5; 

e R^, che possono essere uguali o diversi, sono 
indipendentemente idrogeno, alchile lineare o ramificato, C^g 

alchenile, arile, ^i_g alcossi, idrossi, alogeno, nitro, ciano, 
carbossi, carbossanmido, solfonanroido, C^_g alcossicarbonile o trifluo- 
rometile, con fino a quattro sostituenti R^ nel nucleo chinolinico; 

R^ e C-^^g alchile lineare o ramificato, C^-j cicloalchile, C^_C 7 
cicloalchilalchile, arile eventualmente sostituito, o un gruppo 
eterociclioo ad anello singolo o fuso, eventualmente sostituito, di 
carattere aromatico, contenente da 5 a 12 atomi nell' anello e 
cornprendente fino a quattro eteroatomi nell'anello o in ciascun anello, 
scelti tra S, O, N; X e 0, S o N-C=N. 

Preferibilmente Ar e fenile eventualmente sostituito da idrossi, 
alogeno, C^_^ alcossi o trif luorcmetile. Eserrpi di alogeno sono cloro e 
fluoro, e un eserrrpio di C 1-g alcossi e metossi. 

Eserrpi di Ar come gruppo eterociclico sono furile, tienile, 
piridile, pirrile, tiazolile, indolile, benzofurile o benzotienile . 

Eserrpi di R sono i seguenti: 
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C^_g alchile: metile, etile, n-propile, iso-propile; 
^2-7 cicloalchile: ciclopropile; 
C 4_7 cicloalchilalchile: ciclopropilmetile; 
anelli eteroaromatici: ossadiazoli, metilossadiazoli; 
idrossi C^alchile: -CH 2 OH, -CH 2 CH 2 OH , CH(Me)OH, CH 2 CH(Me)OH; 
aimiino C^g alchile: -an 2 m 2> 
C l_6 alchilanminoalchile: -CH 2 NHMe, -CH 2 NHEt; 
di C 1-6 alchilanminoalchile: -CH 2 NHMe 2 , -O^NHE*^' 
C l_5 acilanminoalchile: -CI^NHCOMe; 
C l_g alcossil alchile: CH 2 OMe; 
C^_g alchilcairbonile: COMe; 

C 2_g alcossicarbonile: COOMe; COOEt ; -COOi-Pr; 
C l_6 alchilarrrninocarbonile: -CONHMe, -CONHEt; 
di c i_£ alchilanminocarbonile: CONMe 2 / CONEt 2 , -CONMeEt; 
alogeno Cj_g alchile: trif luorcmetile. 

Eseitpi di R^ e R 2 sono metile, etile e n-propile. 

Esenpi di e R4 sono metile, etile, n-propile, metossi, etossi, 
cloro, fluoro, bromo e metossicarbonile. 

Esenpi di R^ sono iso-propile, ciclopentile, cicloesile, ciclopen- 
tilmetile, cicloesilmetile, fenile eventualmente sostituito come 
definite scpra per Ar, e i gruppi eterociclici ccme definiti scpra per 
Ar. 

Un sottogruppo preferito di ccnposti nell'antoito della formula (I) 
e quello di formula (la): — 
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in cui: 

R, R 3 e R 4 sono come definiti nella formula (I) e Ye Z, che possono 

essere uguali o diversi, sono ciascuno Ar come definite nella formula 

(I). 

Un gruppo particolarmente preferito di ccnposti di formula (la) 
sono quelli di formula (lb), in cui il gruppo R e orient ato verso il 
basso e H verso l'alto, rispetto al piano N-C-Z. 




I composti di formula (I) o i loro sali o solvati sono 
preferibilmente in forma farmaceuticamente accettabile o sostanzialmente 
pura. Per forma farmaceuticamente accettabile si intende, tra l'altro, 
di un livello di purezza farmaceuticamente accettabile, con esclusione 
dei normali eccipienti farmaceutici quali diluenti e veiooli, e non 
conprendente materiale considerato tossico ai normali livelli di 
dosaggio. 

Una forma sostanzialmente pura conterra generalmente almeno il 50% 
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(con esclusione di normali additivi farmaceutici) , pref eribilmente il 

75%, piu pref eribilmente il 90% e ancora piu prefer ibilmente il 95% del 

composto di formula (I) o suo sale o solvate 

Una forma f armaceuticamente accettabile preferita e la forma cri- 
stallina, oompresa tale forma in una conposizione farmaceutica. Nel caso 
di sali e solvati, anche le porzicni ioniche e solventi aggiuntive 
devono ess ere non tossiche. 

Esenpi di sali f armaceuticamente accettabili di un ccrtposto di for- 
mula (I) comprendono i sali di addizione acida oon acidi farmaceutici 
convenzionali , per esenpio acido maleico, cloridrico, bromidrico, fosfo- 
rico, acetico, fumarico, salicilico, citrico, lattico, mandelico, tarta- 
rico, succinico, benzoico, ascorbico e metansolfonico. 

Esenpi di solvati f armaceuticamente accettabili di un composto di 
formula (I) conprendono gli idrati. 

I conrposti di formula (I) hanno almeno un centro asimmetrico e per- 
tanto esistono in piu di una forma stereoisomer a. L'invenzione si 
estende a tutte tali forme e alle loro miscele, racemati inclusi. 

L'invenzione fornisce anche un procedimento per la preparazione di 
un cenposto di formula (I), che cenprende la reazione di un cenposto di 
formula (III) 

?'* 

Kl R ' 

H" — Ar* 

(in) 

in cui R' , R' 1# r« 2 e Ar' sono R, R 1# R 2 e Ar come definiti per la 
formula (I), oppure un gruppo o un atono convert ibili in R, R, , R_ e Ar, 
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con un composto di formula (II) 




(ID 

o un suo derivato attivo, in cui R' 3 , R . 4 , R . 5 e x . sono R ^ ^ e x ^ 
cone definiti per la formula (I), o un gruppo convertibile in R 3 , r 4 , r 5 
e X, per formare un composto di formula (Ic) 




(Ic) 

ed eventualmente in seguito realizzazione di uno o piu degli stadi 
seguenti : 

(a) dove R', da R' x a R' 5 , Ar 1 e X» sono diversi da R, da R x a R 5 , Ar e 
X, oonversione di uno qualsiasi di R 1 , da R^ a R' 5 , Ar' e X' in R, 
da R 1 a R 5 , Ar e X, per ottenere un ccnposto di formula (I), 

(b) dove R\ da R' x a R' 5 , Ar' e X' sono R, da ^ a R 5 , Ar e X, 
conversione di uno qualsiasi di R, da R ] _ a R 5 , Ar e X in un altro R, 
da Rj a R 5 , Ar e X, per ottenere un ccnposto di formula (I), 

(c) formazicne di un sale e/o un solvato del conposto di formula (Ic) 
ottenuto* 

Derivati attivi adatti dei conposti di formula (II) sono gli 
alogenuri acilici (di preferenza i cloruri), le azidi di acidi o le 
anidridi di acidi. Un altro derivato adatto e l'anidride mista formata 
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tra I'acido e un alchilclorofonniato; un altro derivato adatfto^e^ 



6 ■ C ^ 



l'estere attivato, come cianometil estere, tiofenil estere, p-nitrofenil 
estere, p-nitrotiofenil estere, 2 ,4 ,6-triclorofenil es^^^o- c 
pentaclorofenil estere, pentaf luorofenil estere, N-idrossi-ftaliimiido 
estere, N-idrossipiperidino estere, N-idrossisuccinintnido estere, N- 
idrossibenzotriazol estere; oppure il gruppo carbossi pud essere 
attivato usando una carbodiiirmide o N,N'-carbonildiiinidazolo. 

Per esenpio, in metodi standard ben noti all'esperto della materia, 
i cotnposti di formula (III) posscno essere ccpulati: 

(a) con un cloruro acilioo in presenza di una base inorganica o orga- 
nica, in un solvente aprotico adatto quale dimetilforTtianmide (DMF) a 
una tenperatura nell ' intervallo da -70 a 50 °C (di preferenza in un 
intervallo da -10 a 20°C) , 

(b) con I'acido in presenza di un agente condensante adatto, ccme per 
esenpio N,N-carbcnildiimidazolo (CDI) o una carbodiiirmide quale 
dicicloesilcarbodiinitiide (DCC) o N-diir^tilanttdrKDpr^il-N'-etilcarbo- 
diimnide e N-idrossibenzotriazolo (HOBT) per rendere massime le rese 
ed evitare process i di racemizzazione (Synthesis, 453, 1972) in un 
solvente aprotico come una miscela di acetonitrile (MeCN) e tetrai- 
drofurano (THF) in un rapporto da 1:9 a 7:3, rispettivamente, a una 
tenperatura nell 'intervallo da -70 a 50 °C (pref eribilmente in un 
intervallo da -10 a 25°C) (vedi Schema 1). 



- 10 - Studio Consulenza Brevettuale s.r.l. 
Bianchetti Giuseppe ed altri 

Schema 1 




(c) con un'anidride mista generata in situ dall'acido e da un alchil 
(per esenpio isopropil) cloroformiato in un solvente aprotico adatto 
come il die lor one ta no, a una tenperatura in un intervallo da -70 a 
50°C (preferibilmente in un intervallo da -20 a 20°C). 
Si notera che un composto di formula (Ic) pud essere oonvertito in 
un cenposto di formula (I), o che un cotposto di formula (I) puo essere 
convertito in un altro composto di formula (I), per interconversione di 
sostituenti adatti. Pertanto, certi ccrrposti di formula (I) e (Ic) sono 
intermedi utili nella formazione di altri composti della presente 
invenzione. 

Per esenpio R' 2 puo essere idrogeno e convertito in gruppo alchile 
R 2 , per esenpio metile, mediante procedure convenzionali di alchilazione 
all'amrude (Zabicky, The chemistry of amides; Interscience, London, 
1970, p. 749). Quando X' e ossigeno, esso puo essere convertito in X 
zolfo con reagenti standard per la formazione di tioammidi, ccme P 2 s 5 
(Chem. Rev., 61, 45, 1961 o Angew. Chem. , 78, 517, 1966) oppure il 
reagente di Lawesscn (Tetrahedron, 41, 5061, 1985). Quando Ar 1 o R' 5 e 
un fenile metossi-sostituito, esso puo essere convertito in un altro Ar' 
o R'c fenile idrossi-sostituito con procedure standard di demetilazione 
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attraverso acidi di Lewis, come il tribromuro di bromo (Synthesis, 249, 
1983) oppure con acidi minerali, cane l'acido bromidrico o iodidrico. 
Quando R e un gruppo aloossicarbonile, per esempio metossicarbonile, 
esso puo essere convertito in un altro R, quale etossicarbonile, 
media ate transesterif icazione oon un alool appropriate ad una 
temperatura in un intervallo da 20 a 120°C; carbossi per idrolisi in 
mezzo acido o basico; anminocarbonile, alchilanminocarbcnile o 
dialchilanminocarbonile per trans amnidazione con airmen iaca, un'aimiina 
primaria o un'aimiina secondaria in metanolo come solvente ad una 
tenperatura in un intervallo da 10 a 120°C, eventualmente in presenza di 
una quantita catalitica di NaCN (J. Org. Chem., 52, 2033, 1987) oppure 
utilizzando trimetilalluminio (Me-jAl ) (Tetrahedron Letters, 48, 4171, 
1977) ; idrossimetile mediante riduzione selettiva oon un idruro 
metallico, quale riduzione con boroidruro di litio, (Tetrahedron, 35, 
567, 1979) oppure riduzione con boroidruro di sodio in THF + MeOH (Bull. 
Chem. Soc. Japan, 57, 1948, 1984 o Synth. Corrcnun. , 12, 463, 1982); al- 
chilcarbonile per formazione di un cloruro acilico e suocessiva reazicne 
con alogenuri di alchilmagnesio in THF come solvente, ad una tenperatura 
in un intervallo da -78 a 30°C (Tetrahedron Letters, 4303, 1979), oppure 
con alogenuri di alchilcadmio o dialchilcadmio in presenza di MgCl^ o 
LiCl (J. Org. Chem., 47, 2590, 1982). Un altro gruppo in cui R' come me- 
tossicarbonile puo essere convertito e un anello eteroaromatico 
sostituito, come un ossadiazolo (J. Med. Chem., 34, 2726, 1991). 

Lo Schema 2 riassume alcune procedure sopra descritte per 
convertire un composto di formula (Ic) o (I), in cui X 1 e ossigeno, R' e 
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COOMe, Ar' e da a R' 5 sono cone descritti nella formula (I), in un 

altro oomposto di formula (I). 

Schema 2 




1) (COO) 2 

2) MeMgBf . THF, -78 C C 




I ccnposti di formula (I) possono essere convertiti nei loro sali 
di addizione con acidi farmaceuticamente accettabili per reazione con 
gli acidi organici o minerali appropriati. 

I solvati dei composti di formula (I) possono essere formati per 
cristallizzazione o ricristallizzazione dal solvente appropriato. Per 



eseirpio, gli idrati possono essere formati per cristallizzazione o ri- 
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cristallizzazione da soluzioni acquose o da soluzioni in/] 




organici contenenti acqua. 

Anche i sali o solvati dei corrposti di formula (I) che 
farmaceuticamente aocettabili, possono essere utili come intermedi nella 
produzione di sali o solvati farmaceuticamente accettabili. Di 
conseguenza anche tali sali o solvati fanno parte di questa invenzione. 

Come sopra menzionato, i ccmposti di formula (I) esistono in piu di 
una forma stereoisomera e il procedimento dell 'invenzione produce 
racemati cosi come forme enantiomericamente pure. Per ottenere gli 
enantiomeri puri, anmine primarie o secondarie appropriate enan- 
tiomericamente pure di formula (II Id) o (Hie) 

FT 



?' 2 



« * R' 



H' N \/'Ar' 



and) ( rae > 

vengono fatte reagire oon i composti di formula (II), per ottenere i 
corrposti di formula (I'd) o (I'e). 

X_N^ Ar . 





(I'e) 

I corrposti di formula (I'd) o (I'e) possono success ivamente essere 
convertiti nei corrposti di formula (Id) o (Ie) oon i metodi di 



conversione sopra menzionati. 
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I conposti di formula (II) sono conposti noti oppure possono essere 
preparati da compost i noti con metodi noti. 

Per esenpio, il ccnposto di formula (II) in cui X 1 e ossigeno, R' 3 , 
R' 4 e R' 5 sono idrogeno, e descritto in Pfitzinger, J. Prakt. Chem. , 38, 
582, 1882 e in Pfitzinger, J* Prakt. Chem., 56, 293, 1897; il composto 
di formula (II) in cui X' e ossigeno, R' 3 e R' 4 sono idrogeno e R* 5 e 2- 
piridile e descritto in Risaliti, Ric. Scient., 28, 561, 1958; i 
conposti di formula (II) in cui X 1 e ossigeno, R' 3 e R'4 sono idrogeno e 
R'^ e o-, m- e p-clorofenile, o-f luorofenile e 3,4-diclorofenile sono 
descritti in Brown et al., J. Am. Chem. Soc., 68, 2705, 1946; il 
composto di formula (II), in cui X' e ossigeno, R' 3 e R' 4 sono idrogeno 
e R'ej e p-metossifenile e descritto in Ciusa e Luzzatto, Gazz. Chim. 
Ital., 44, 64, 1914; il composto di formula (II), in cui X' e ossigeno, 
R' 3 e R'4 sono idrogeno e R'5 e m-trif luorcmetilfenile e descritto in 
Shargier and Lalezari, J. Chem. Eng. Data, 8, 276, 1963; il composto di 
formula (II), in cui X' e ossigeno, R' 3 e R' 4 sono idrogeno e R' 5 e p- 
fluorofenile e descritto in Bu Hoi et al., Rec. Trav. Chim., 68, 781, 
1949; il conposto di formula (II), in cui X' e ossigeno, R' 3 e R' 4 sono 
idrogeno e R' 5 e p-metilfenile e descritto in Prevost et al., Ccnpt. 
Rend. Acad. Sci., 258, 954, 1964; il conposto di formula (II), in cui X' 
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e ossigeno, R' 3 e R' 4 sono idrogeno e R' 5 e p-bromofenile e descritto in 

Nicolai et al., Eur* J. Med. Chem., 27, 977, 1992; il oomposto di 

formula (II), in cui X' e ossigeno, R' 4 e R' 5 sono idrogeno e R' 3 e 6- 

metile e descritto in Buchmann and Howton, J. Am. Chem. Soc. , 68, 2718, 

1946; il ccnposto di formula (II), in cui X* e ossigeno, R' 4 e R' 5 sono 

idrogeno e R' 3 e 8-nitro e descritto in Buchmann et al., J. Am. Chem. 

Soc., 69, 380, 1947; il composto di formula (II), in cui X' e ossigeno, 

R' 4 e idrogeno, R' 3 e 6-cloro, R'g e p-clorofenile e descritto in Lutz 
et al., J. Am. Chem. Soc., 68, 1813, 1946; il composto di formula (II), 
in cui X' e ossigeno, R' 3 e R' 4 sono idrogeno e R' 5 e 2-tiazolile e 
descritto nella domanda di breve tto europeo EP 112,776; i conposti di 
formula (II), in cui X' e ossigeno, R' 3 e 8-trif luorcmetile, R' 4 e 
idrogeno e R'^ e fenile, o- e p-f luorofenile, 3 ,4-diclorofenile, p-me- 
tossifenile sono descritti in Nicolai et al., Eur. J. Med. Chem., 27, 
977, 1992; i conposti di formula (II), in cui X* e ossigeno, R 1 ^ e 6- 
brcroo, R' 4 e idrogeno e R'^ e fenile o p-f luorofenile sono descritti in 
Nicolai et al. , Eur. J. Med. Chem., 27, 977, 1992; altri composti di 
formula (II) sono descritti in Ger. Offen. DE 3 # 721 f 222 e nella domanda 
di brevetto europeo EP 384,313. 

I conposti di formula (III), (Hid) e (Ille) sono ccmposti carmer- 
cialmente disponibili oppure posscno essere preparati da composti noti 
con metodi noti (per esenpio, i composti di formula (III) in cui R 1 e 
aloossicarbonile, R^ e R' 2 sono idrogeno e Ar' e come definite per i 
composti di formula (I), sono descritti in Liebigs Ann. der Chemie, 523, 
199, 1936. 



- 16 - Studio Consulenza Brevettuale 
Bianchetti Giuseppe ed altri 

L'attivita • dei cotrposti di formula (I) come antagonists del 
recettore NK^ nelle prove standard indica che essi sono di potenziale 
utilita terapeutica nel trattamento di disturbi polmonari (asma, COPD, 
iperreattivita delle vie respiratorie, tosse) , disturbi della pelle e 
prurito (dermatite atcpica, vesciche, ustioni e bruciori cutanei), 
infiammazione neurogenic a e disturbi del SNC (morbo di Parkinson, 
disturbi motori, ansia) (d'ora in avanti indicati cane "Condizicni" ) • 

Di ccnseguenza, la presente invenzione fornisce anche un ccnposto 
di formula (I), o un suo sale o solvato farmaceuticamente accettabile, 
per uso ccme sostanza terapeuticamente attiva. 

La presente invenzione fornisce inoltre una oorrposizione farmaceu- 
tica che catprende un ccnposto di formula (I), o un suo sale o solvato 
farmaceuticamente accettabile, e un veicolo farmaceuticamente aocetta- 
bile. 

La presente invenzione fornisce anche l'uso di un catposto di for- 
mula (I), o un suo sale o solvato farmaceuticamente accettabile, nella 
fabbricazione di un medicamento per il trattamento delle condizioni. 

Tale medicamento, e una oorrposizione dell 1 invenzione, possono 
essere preparati miscelando un catposto con un opportuno veicolo, che 
pud ccntenere un diluente, leg ante, riempitivo, disintegrante, agente 
aronatizzante, agente colorante, lubrificante o conservante in modo 
convenzionale . 

Questi eccipienti convenzionali possono essere irrpiegati per esem- 
pio nella preparazione di oonposizioni di agenti noti, per il tratta- 
mento delle condizioni. 
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Pref eribilmente, una cortposizione farmaceutica dell'invenziorie e - in 
forma di dosaggio unitario e in una forma adatta per l'uso nel caitpb" 
medico o veterinario. Per esenpio, tali preparazioni possono Vssere a in 
forma confezionata acccrrpagnata da istruzioni scritte o stampate per uso 
come agente nel trattamento di ognuna delle condizioni. 

L'intervallo di dosaggio adatto per i ccnposti dell 1 invenzione di- 
pende dal composto che sara impiegato e dalle condizioni del paziente. 
Esso dipendera anche, tra l'altro, dalla relazione tra la potenza e 
l'assorbibilita, dalla frequenza e dalla via di sormrinistrazione. 

II ccrrposto o cotposizione dell ' invenzione pud essere formulato per 
qualsiasi via di sonministrazione ed e pref eribilmente in forma di do- 
saggio unitario o in una forma tale che un paziente umano possa 
autosorrministrarsela in un singolo dosaggio, Vantaggiosamente, la 
corrposizione e adatta per la sonministrazione orale, rettale, topica, 
parenterale, endovenosa o intramuscolare. Le preparazioni possono essere 
formulate per dare un lento rilascio del principio attivo. 

Le conposizioni possono essere, per esenpio, sotto forma di com- 
press e, capsule, bustine, fiale, polveri, granuli, pastiglie, polveri 
ricostituibili, o preparazioni liquide, per esempio soluzioni o sospen- 
sioni, o supposte. 

Le conposizioni, per esenpio quelle adatte per la sonministrazione 
orale, possono contenere eccipienti convenzionali quali agenti leganti, 
per esenpio sciroppo, acacia, gelatina, sorbitolo, a drag ante, o polivi- 
nilpirrolidone; riempitivi, per esempio lattosio, zuochero, ami do di 
mais, fosfato di calcio, sorbitolo o glicina; lubrificanti per conpres- 
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satura, per esempio stearato di magnesio; disintegranti, per eserrpio 

ami do, polivinilpirrolidone, ami do sodio glicolato o cellulosa microcri- 

stallina; o agenti indurenti farmaceuticamente accettabili quali sodio 

1 aur il sol f ato . 

Le ccnposizioni solide possono essere ottenute con metodi 
convenzionali di miscelazione, riempimento, oonpressatura o simili. 
Possono essere usate ripetute operazioni di miscelazione per distribuire 
il principio attivo in quelle ccnposizioni che inpiegano grandi quantita 
di riempitivi. Quando la compos izi one e sotto forma di ccnpressa, pol- 
vere o pastiglia, pud essere usato qualsiasi veicolo adatto per la for- 
mulazione di ccnposizioni farmaceutiche solide, per esempio stearato di 
magnesio, ami do, glucosio, lattosio, saccarosio, farina di riso e gesso. 

Le oompresse possono essere rivestite sec on do metodi noti nella 
normale pratica f armaceutica, in particolare con rivestimenti 
gastroresistenti. La conposizione puo anche essere sotto forma di 
capsula da deglutire, per esempio di gelatina contenente il conposto, se 
desiderato oon un veicolo o altri eccipienti. 

Le ccnposizioni liquide per la satministrazione orale possono 
essere sotto forma, per esenpio, di emulsioni, sciroppi o elisir, o pos- 
sono essere presentate come prodotto secco da ricostituire con acqua o 
altro veicolo opportuno prima dell'uso. Tali corrposizioni liquide pos- 
sono contenere additivi convenzionali quali agenti sospendenti, per 
esempio sorbitolo, sciroppo, metilcellulosa, gelatina, idrossietilcellu- 
losa, carbossimetilcellulosa, gel di stearato di alluriinio, grassi 
conmestibili idrogenati; agenti emulsionanti , per esenpio lecitina, sor- 
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bitan monooleato, o gomma acacia; veicoli acquosi o non acquosi, che 

conprendcno oli ccnmestibili, per esenpio, olio di mandorle, olio di 

cocco frazicnato, esteri oleosi, per esenpio, esteri di glicerina, o 

glicol propilenico, o alcol etilico, glicerina, acqua o soluzione fisio- 

logica; oonservanti, per esempio p-idrossibenzoato di metile o di 

propile o acido sorbico; e, se desiderato, oonvenzionali agenti arcma- 

tizzanti o aoloranti. 

I ccnposti di questa invenzione possono anche essere scrrministrati 
attraverso una via non orale. Secondo la oonsueta prccedura 
f armaceutica , le ccrrposizioni possono essere formulate, per esempio per 
la sorrministrazione ret tale come supposta. Esse possono anche essere 
formulate, per la presentazione sotto forma iniettabile, in una 
soluzione, sospensione o emulsicne acquosa o non acquosa, in un liquido 
farmaceuticamente accettabile, per esenpio acqua sterile apirogena o 
olio accettabile per somministrazione parenterale o una miscela di 
liquidi. II liquido pud contenere agenti batteriostatici, antiossidanti 
o altri oonservanti, tanpcni o soluti per rendere la soluzione isotcnica 
con il sangue, agenti ispessenti, agenti sospendenti o altri additivi 
farmaceuticamente accettabili. Tali forme saranno presentate sotto forma 
di dosaggio unitario quali fiale o dispositivi per iniezione moncuso o 
in forme multidosaggio quali flaconi, dai quali puo essere prelevata 
1 1 appropriata dose, o una forma solida o concentrata che puo essere 
usata per preparare una formulazione iniettabile. 

I conposti di questa invenzione possono anche essere scctministrati 
per inalazione, attraverso la via nasale o orale. Tale sonministrazicne 
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puo ess ere effettuata oon una formulazione spray conprendente un 

composto e un carrier opportuno, eventualmente sospeso ad esenpio in un 

propellente idrocarburico. 

Formulazioni spray preferite ccmprendono particelle di ccnposto 
micronizzate in cortbinazione oon un tensioattivo, solvente o agente di- 
sperdente per prevenire la sedimentazicne delle particelle sospese. Pre- 
feribilmente, la granulcmetria del composto e da circa 2 a 10 y. 

Un'ulteriore modalita di samiinistrazione dei catposti 
dell'invenzione oomprende la cessione transdermica utilizzando una 
formulazione di cerotto cutaneo. Una formulazione preferita catprende un 
composto disperso in un adesivo sensibile alia pressione che aderisce 
alia pelle, permettendo cosi che il conposto diffonda dall' adesivo 
attraverso la pelle per essere ceduto al paziente. Per una velocita 
costante di assorbimento percutaneo, si possono usare adesivi sensibili 
a pressione noti nella tecnica, quali gorrrna naturale o silicone. 

Come sopra menzionato, la dose effic ace di composto dipende dal 
particolare composto impiegato, dalle condizioni del paziente e dalla 
frequenza e via di scrrministrazione. Una dose unitaria generalmente 
conterra da 20 a 1000 mg e pref eribilirente conterra da 30 a 500 mg, in 
particolare 50, 100, 150, 200, 250, 300, 350, 400, 450 o 500 mg. La 
coup osizi one puo essere somninistrata una o piu volte al giorno, per 
esenpio 2, 3 o 4 volte al giorno, e la dose totale giornaliera per un 
adulto di 70 kg normalmente sara nell 'intervallo da 100 a 3000 mg. 
Alternativamente, la dose unitaria conterra da 2 a 20 mg di principio 
attivo e sara somninistrata in dosi multiple, se desiderato, per dare la 
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dose giomaliera di cui sopra. 

Se i ccnposti vengono scnministrati secondo I'invenzione ncn 
previsti effetti tossioologici inaccettabili. 

La presente invenzione fornisce anche un metodo per il trattamento 
e/o la profilassi delle Condizioni nei marrtniferi, in particolare negli 
esseri umani, che conprende la soitministrazione al marmafero che 
necessita di tale trattamento e/o profilassi di una quantita efficace di 
un conposto di formula (I) o di un suo sale o solvate f armaceuticamente 
accettabile. 

L'attivita dei cenposti della presente invenzione, come leganti del 
recettore NK 3 , e determinata dalla loro capacita di inibire il legame 
dei leganti radiomarcati del recettore NK 3 , [ 125 I]-[Me-Phe 7 ]-NKB o [ 3 H]- 
Senktide, ai recettori NK^ di cavia e umani (Renzetti et al., 1991, 
Neuropeptide, 18, 104-114; Buell et al., 1992, FEBS, 299(1), 90-95; 
Chung et al, 1994, Biochem. Biophys. Res. Ccmnun. , 198(3), 967-972). Le 
prove di legame utilizzate consentcno la determinazicxie della 
concentrazione di ogni singolo conposto necessaria per ridurre del 50% 
il legame specifico di [ 125 I]-[Me-Phe 7 ]-NKB e [ 3 H]-Senktide al recettore 
NK 3 in condizioni di equilibrio. Le prove di legame forniscono per ogni 
conposto saggiato le medie dei valori di IC 5Q di 2-5 esperimenti 
separati realizzati in triplicate o in quadruplicate. I cenposti piu 
potenti della presente invenzione mostrano valori di Ic so 
nell'intervallo di 1-1000 nM; per esenpio, il ccxtposto dell 'Esenpio 12 
mostra una IC 5Q di 66 nM (n=3) nelle membrane corticali di cavia, per 
spostamento di [ 3 H] -Senktide. 
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L'attivita NK 3 -anta genista dei composti della pre sen te invenzione e 
determinata dalla loro capacita di inibire la ccntrazione dell'ileo di 
cavia indotta da Senktide (Maggi et al., 1990, Br. J* Pharmacol., 101, 
996-1000) e la mobilizzazione di Ca ++ mediata da recettori NK^ umani 
(Mochizuki et al., 1994, J. Biol. Chem. , 269, 9651-9658). La prova 
funzionale sulla cavia fornisce per ogni composto saggiato medie dei 
valori di Kg di 3-8 esperimenti separati, dove Kg e la concentrazione 
del composto individuale richiesta per produrre uno spostamento verso 
destra di due volte nella curva dose-risposta di Senktide. 

Le prove funzionali sui recettori umani con sent on o la determina- 
zione della concentrazione di ogni singolo cenposto necessaria per 
ridurre del 50% (valori di 1C 5Q ) la mobilizzazione del Ca ++ indotta 
dall 1 agonista NKB. In questa prova i cenposti della presente invenzione 
si cenportano da ant agon is ti. 

II potenziale terapeutico dei ccrrposti della presente invenzione 
nel trattamento delle Condizioni puo essere determinate utilizzando 
modelli di malattia can i roditori. 

Le seguenti Descrizioni illustrano la preparazione degli intermedi, 
mentre gli Esenpi illustrano la preparazione dei composti della presente 
invenzione. I cenposti degli Esertpi scno riassunti in Tabella. 
DE9CRIZIONE 1 

2-fenil-4-chinolincarbonil cloruro 

11,7 ml (136,3 irmoli) di ossalil cloruro vengono sciolti in 150 ml 
di CH 2 Cl2- La soluzione viene raffreddata a -10 °C e vengono aggiunti, in 
piu 1 porzioni, 20 g (80,2 ntnoli) di acido 2-fenil-4-chinolincarbossi- 
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lico, cOTmercialmente disponibile. La mi seel a di reazione viene lasciata 

a se 1 , a tenperatura ambiente, per tutta la notte e poi evaporata a 

seoco sotto vuoto. Si ottengono 22 g del prodotto desiderato, utilizzato 

senza ulteriori purif icazioni. 

C 16 H 10 C1NO 

P.M. - 267,76 

DE9CRIZI0NE 2 

acido 2-fenil-7Hmetossi^^hinolirK:arbossilico 

5 g (28,2 irmoli) di 6-metossiisatina, 4 ml (33,8 imoli) di 
acetofenone e 5,2 g (92,6 mrroli) di idrossido di potass io vengono 
sciolti in 22,9 ml di EtOH assoluto e la sospensione viene scaldata a 
80°C per 42 ore. La miscela di reazione viene raffreddata, vengono 
aggiunti 50 ml di acqua e la soluzione viene estratta con 50 ml di E^O. 
La fase acquosa, raffreddata oon ghiaccio, viene acidificata a pH 1 con 
HCl al 37% e il precipitate viene raccolto per filtrazione, lavato con 
acqua e asciugato sotto vuoto a 40 °C. Si ottengono 7,0 g del prodotto 
^ desiderate 
C 17 H 13 N0 3 
P.F. - 226-228°C 
P.M. = 279,30 
Analisi elementare: 

Calcolato: C, 73,11; H, 4,69; N, 5,01; 
Trcvato: C, 72,07; H, 4,59; N, 4,90. 

I.R. (KBr): 3420; 1630 cm" 1 . ^^———^ 
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DESCRIZIONE 3 

2-fenil-7-metossi^^hir»liiK:arbonil cloruro 

2,8 ml (32,3 rmoli) di ossalil cloruro vengono sciolti in 60 ml di 

CH 2 ci 2 . La soluzione viene raffreddata a -10°C e vengono aggiunti, in 
piu 1 porzioni, 6 g (19,0 nnoli) di acido 7-metossi-2-fenil-4-chinolin- 
carbossilico. La mi see la di reazione viene lasciata a se 1 , a tenperatura 
anbiente, per tutta la notte e poi evaporata a seoco sotto vuoto. Si 
ottengono 7,0 g del prodotto desiderato, utilizzato senza ulteriori 
pur i f ica zi on i . 

C 17 H 12 C1N0 2 
P.M. - 297,74 
DESCRIZIONE 4 

acido 2-fenil-7-idrt^si^^hinolirK:arbossilico iodidrato 
1>5 g (5,4 mmoli) di acido 7-metossi-2-fenil-4-chinolincarbossilico 
vengono aggiunti, in piu* porzioni, a 50 ml di HI al 57%. La miscela di 
reazione viene scaldata a ricadere sotto vigorosa agitazione magnet ica 
per 5 ore e poi evaporata a secco sotto vuoto per fornire 2,1 g del pro- 
dotto desiderate 

C 16 H 11 N0 3- m 
P.M. - 393,17 

I.R. (KBr): 3120; 1650; 1620 cm" 1 . 
DESCRIZIONE 5 

acido 2- ( 2-tienil ) -4^hiiK>lincarbossilico 

5 g (34,0 nnoli) di isatina, 4,4 ml (40,8 imoli) di 2-acetiltiofene 
e 6,3 g (112,2 mmoli) di idrossido di potassio vengono sciolti in 40 ml 



- 25 - 



Studio Consulenza Brevettuale 
Bianchetti Giuseppe ed a^tTraT^ 



di EtOH assoluto e la sospensione viene scaldata a 80 °C per le^jBie.jflS^ 




miscela di reazione viene raffreddata, vengono aggiunti 50 ml di^acqiia i 




la soluzione viene estratta con 50 ml di Et 2 0. La fase acquosa, rafffe3 r 



data oon ghiaacio, viene acidificata a pH 1 con HC1 al 37% e il 
precipitate viene raccolto per filtrazione, lavato con acqua, asciugato 
sotto vuoto a 40 °C e triturato con AcOEt. Si ottengono 4,8 g del 
prodotto desiderato. 

C 1 4 H 9 N0 2 S 

P.F. - 181-183°C 

P.M. - 255,29 

I.R. (KBr): 1620 cm" 1 . 

300 MHz ^H-NMR (DMS0-d g ): S 8,60 (d, 1H) ; 8,45 (s, 1H) ; 8,10 (m, 2H) ; 
7,78 (m, 2H); 7,68 (t, 1H) ; 7,22 (m, 1H) . 
DE9CRIZIONE 6 

acido 2- ( 2-f uril ) ^^hinolincarbossilico 

5 g (34,0 imoli) di isatina, 4 ml (40,8 imoli) di 2-acetilfurano e 
6,3 g (112,2 rtmoli) di idrossido di potassio vengono sciolti in 40,9 ml 
di EtCH assoluto e la sospensione viene scaldata a 80°C per 12 ore. La 
miscela di reazione viene raffreddata, vengono aggiunti 50 ml di acqua e 
la soluzione viene estratta con 50 ml di Et 2 0. La fase acquosa, raffred- 
data oon ghiaocio, viene acidificata a pH 1 con HC1 al 37% e il 
precipitate viene raccolto per filtrazione, lavato con acqua e asciugato 
sotto vuoto a 40°C. Si ottengono 8,5 g del prodotto desiderato. 




P.M. - 239,23 
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DESCRIZICNE 7 

2- ( 2-furil ) ^^hinolincarbcxiil cloruro 

5,2 ml (60,4 nnioli) di ossalil cloruro vengono sciolti in 70 ml di 

CH 2 ci 2 . La soluzione viene raffreddata a -10 °C e vengono acygiunti, in 
piu" porzicni, 8,5 g (35,5 imoli) di acido 2- (2-furil )-4-chirolincarbos- 
silico. La miscela di reazione viene lasciata a se', a tenperatura 
anbiente, per tutta la notte e poi e vapor ata a seoco sotto vuoto. Si 
ottengono 9,2 g del prodotto desiderato, utilizzato senza ulteriori 
purif icazioni . 

C 14 H 8 C1N0 2 
P.M. - 257,78 
DESCRIZICNE 8 

acido 2- ( 4-piridil ) ^^hinolincarbossilico cloridrato 

5 g (34,0 nmoli) di isatina, 4,5 ml (40,8 itmoli) di 4-acetilpiri- 
dina e 6,3 g (112,2 rtmoli) di idrossido di potassio vengono sciolti in 
40 ml di EtOH assoluto e la sospensione viene scaldata a 80 °C per 12 
ore. La miscela di reazione viene raffreddata, vengono aggiunti 50 ml di 
acqua e la soluzione viene estratta con 50 ml di Et 2 0. La fase acquosa, 
raffreddata oon ghiaocio, viene acidificata a pH 1 con HC1 al 37> e il 
precipitato viene raccolto per filtrazione e lavato con acqua. La 
soluzione acquosa viene evaporata a seoco sotto vuoto, il residuo viene 
triturato con EtCO e filtrato via. L f evaporazione del solvente fornisce 
6,0 g di grezzo che, unito al precipitato ottenuto in precedenza, viene 
ricristallizzato da toluene ccntenente tracce di MeCH. Si ottCTgcxio 4,5 
g del prodotto desiderato. 
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C 15 H 10 N 2°2. HC1 
P.F. - 297-301°C 

P.M. = 286,72 

I.R. (KBr): 1705; 1635; 1610 cm-1. 

300 MHz ^H-NMR (DMSO-dg): £ 8,90 (d, 2H) ; 8,70 (m, 2H) ; 8,50 (s, 2H) ; 
8,28 (d, 1H); 7,89 (dt, 2H). 
DESCRIZIONE 9 

2- ( 4-piridil ) ^^hirK>lincarbonil cloruro cloridrato 

1,3 ml (10,4 mnoli) di ossalil cloruro vengono sciolti in 60 ml di 
CHjC^* La soluzione viene raffreddata a -10°C e vengono aggiunti, in 
piu' porzioni, 3,0 g (14,4 rmoli) di acido 2- (4-piridil) -4 -chi no line ar- 
bossilico cloridrato. La miscela di reazione viene lasciata a se 1 , a 
temper atur a ambiente, per 72 ore e poi evaporata a seoco sotto vuoto. Si 
ottengono 4,0 g del prodotto desiderato, utilizzato senza ulteriori 
purif icazioni . 

C 15 H 9 C1N 2 0 -HC1 
P.M. - 305,22 

ESEMPIO 1 

(R, S) -N- ( 0(-metilbenzil ) -2-f enilchijrK)lina-4-carfeossaOTnide 
1,2 ml (9,4 mmoli) di (R,S) O^^iltenzilantaina e 1,6 ml (11,7 
nmoli) di trietilammina (TEA) vengono sciolti, sotto azoto, in 50 ml di 
una miscela 1:1 di CH 2 ci 2 anidro e CH3CN. 2,0 g (7,8 ircnoli) di 2-fenil- 
4-chinolincartonil cloruro, sciolti in 50 ml di una miscela 1:4 di 
CH2CI2 anidro e DMF, vengono gocciolati nella soluzione dell 'airmina, 
raffreddata oon un bagno di ghiaocio. La reazione viene mantenuta per 1 
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ora tra 0° e 5°C e poi a temperatura anbiente per tutta la notte. La 

miscela di reazione viene evaporata a secco sotto vuoto ed il residuo 

viene sciolto in AcOEt e lavato due volte con una soluzione satura di 

NaHCOj. La fase organica viene separata, seccata su Na 2 S0 4 , filtrata ed 

evaporata a secco sotto vuoto. 

L'olio residuo viene cristallizzato da AcOEt per fornire 1,1 g del 

prodotto desiderato. 

C 24 h 20 N 2 O 
P.F. - 156-157C 
P.M. - 352,43 
Analisi elementare: 

Calcolato: C, 81,79; H, 5,72; N, 7,95; 
Trcvato: C, 81,99; H, 5,69; N, 7,89. 
I.R. (KBr): 3240;1645 cm" 1 . 

300 MHz ^H-NMR (DMSO-dg): g 9,29 (d, 1H) ; 8,32 (d, 2H) ; 8,13 (d, 1H) ; 
8,13 (s, 1H); 8,06 (d, 1H) ; 7,81 (ddd, 1H) ; 7,68-7,52 (m, 4H) ; 7,47 (d, 
2H); 7,39 (dd, 2H) ; 7,27 (dd, 1H) ; 5,30 (dq, 1H) ; 1,52 (d, 3H) . 
MS (EI; source 200 C; 70 V; 200 mA) : 352 (M+.); 337; 232; 204; 77. 
ESEMPIO 2 

S-(+) -N- (o^ -metilbenzil ) -2-f ^u.lchinolina-4-Ccurbossatttnide 
Preparata come descritto nell'Esenpio 1 partendo da 1,2 ml (9,4 
nmoli) di S-(-)-0^metilbenzilaimdna, 1,6 ml (11,7 mmoli) di TEA, 2,0 g 
(7,8 mnoli) di 2-fenil-4-^hinolincarbonil cloruro in 100 ml di una 
miscela di CH 2 C1 2 , CH3CN e DMF. La miscela di reazione viene lavorata 
come descritto nell'Esenpio 1. L'olio residuo viene cristallizzato da 
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AcOEt per fornire 1,1 g del prodotto desiderate 

C 24 H 20 N 2° 
P.F. - 161-162C 

P.M. - 352,43 

[ ] D 20 + 25 (C = 0,5, DMF) 

I.R. (KBr): 3240; 1645 cm" 1 . 

300 MHz X H-NMR (DM90-d g ) : £9,29 ( d , 1H) ; 8,32 (d, 2H) ; 8,13 (d, 1H) ; 
8,13 (s, 1H); 8,06 (d, 1H) ; 7,81 (ddd, 1H) ; 7,68-7,52 (m, 4H) ; 7,47 (d, 
2H); 7,39 (dd, 2H) ; 7,27 (dd, 1H) ; 5,30 (dq, 1H) ; 1,52 (d, 3H). 

Lo spettro di massa e identico a quelle dell 1 Eserrpio 1. 
ESEMPIO 3 

R-(-) -N- (D^-metilbenzil ) -2-f eriilchirKDlina^-carbossaninide 

Preparata cane descritto nell 'Eserrpio 1 partendo da 1,2 ml (9,4 

nmoli) di R-(+)-C^-metilbenzilanmina 1,6 ml (11,7 rrmoli) di TEA, 2,0 g 

(7,8 nmoli) di 2-fenil-4-chinolincarbonil cloruro in 100 ml di una 

miscela di CH 2 ci 2 , CH3CN e DMF. 

La miscela di reazione viene lavorata ccme descritto nell'Esenpio 

1. L'olio residuo viene cristallizzato da AcCEt per fornire 1,1 g del 

prodotto desiderato. 

C 24 H 20 N 2 O 

P.F. - 158-160C 

P.M. - 352,43 

[0g D 2 ° - -25 (C - 0,5, DMF) 
I.R. (KBr): 3240; 1645 cm -1 . 

^"H-NMR e spettro di massa scno identici a quelli degli Esempi 1 e 2. 
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ESEMPIO 4 

(R,S) -N- [0^- (metossicarbonil )benzil ] -2-fenilchirKDlina-4^arbossam- 

nri.de 

2,0 g (8,0 irmoli) di acido 2-fenil-4-chinolincarbossilico vengono 
sciolti, sotto azoto, in 130 ml di THF anidro e 100 ml di CH^cn. Si 
aggiungono 2,0 g (9,9 nnoli) di cloridrato dell 'est ere metilico della 
(D,L) fenilglicina e 1,5 ml (10,7 itmoli) di TEA e la miscela di reazicne 
viene raffreddata a 5°C. 

Si gocciolano 2,5 g (12,1 ntnoli) di dicicloesilcarbcxiiinniide (DOC), 

sciolti in 10 ml di CH 2 ci 2 an ^ dro # e la reazione viene lasciata rinve- 
nire a temper atura anfoiente e a se' per tutta la notte. 

La die icloesil urea che precipita viene filtrata via e la soluzione 
evaporata a seoco sotto vuoto. II residuo viene sciolto in CH 2 Cl2 e 
lavato oon acqua. La fase organica separata viene seocata su Na2SO^ ed 
evaporata a seoco sotto vuoto per ottenere 6,0 g di prodotto grezzo che 
viene sciolto in 20 ml di CH 2 ci 2 e lasciato a se' per tutta la notte. 
Precipita dell'altra dicicloesilurea che viene filtrata via. 

La soluzione viene evaporata a secco sotto vuoto ed il residuo 
flash cromatograf ato su gel di silice (230-400 mesh) usando ccme eluente 
una miscela di esano/AcOEt 3:2 contenente lo 0,5% di NH^OH (al 28%). II 
prodotto ottenuto viene triturato a caldo con i-Pr 2 o, filtrato, lavato e 
seocato per fornire 1,1 g del prodotto desiderato. 
C 25 H 20 N 2 O 3 
P.F. - 170-172°C 
P.M. - 396,45 
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Analisi elementare: 

Calcolato: C, 75,74; H, 5,09; N, 7,07; 
Trcvato: C, 75,88; H, 5,12; N, 7,06. 
I.R. (nujol): 3240; 1750; 1670 cm" 1 . 

300 MHz ^-NMR (DMS0-d g ) : $ 9,72 (d, 1H) ; 8,28 (dd, 2H) ; 8,20 (dd, 1H) ; 
8,13 (dd, 1H); 8,11 (s, 1H) ; 7,83 (ddd, 1H) ; 7,66 (ddd, 1H); 7,60-7,50 
(m, 5H); 7,47-7,37 (m, 3H) ; 5,78 (d, 1H); 3,72 (s, 3H) . 
MS (EI; source 200 °C; 70 V; 200 mA): 396 (M+.); 337; 232; 204. 
BSFMPIO 5 

( + ) - ( S ) -N- fo^(metossicarbonil )benzil ] -2-f enilchirK>lina-4-cartx>ssam- 

mide 

2,0 g (8,0 mmoli) di acido 2-fenil-4-chinolincarbossilico vengono 
sciolti, sotto azoto, in 70 ml di THF anidro e 30 ml di CH^CN. 

Si aggiungono 1,7 g (8,4 imoli) di cloridrato dell 1 est ere metilico 
della (L) fenilglicina, 1,1 ml (9,9 nmoli) di N-*netilmorfolina e 2,1 g 
(15,5 imoli) di N-idrossibenzotriazolo (HOBT) e la miscela di reazicne 
viene raffreddata a 0°C. Si gocciolano 1,85 g (9,0 nmoli) di DOC, 
sciolti in 10 ml di CH 2 C1 2 anidro, e la reazione viene poi tenuta tra 0° 
e 5°C per 1 or a e a temper atur a antoiente per 2 ore. La dicicloesilurea 
che precipita viene filtrata via e la soluzione viene evaporata a secco 
sotto vuoto. II residuo viene sciolto in CH 2 cl 2 e lavato ccn acqua, Na- 
HCO^ sol. sat., acido citrico al 5%, NaHCO-j sol. sat. e NaCl sol. sat.. 

La fase organ ica separata viene seocata su Na 2 S0 4 ed evaporata a 
seoco sotto vuoto; il residuo viene sciolto in 20 ml di CH 2 C1 2 e 
lasciato a se' per tutta la notte. Precipita dell'altra dicicloesilurea 
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che viene filtrata via. 

La soluzione viene evaporata a secco sotto vuoto per ottenere 2,6 g 
di prodotto grezzo che viene triturato con etere di petrolio, filtrato, 
lavato con j_Pr 2 o e ricristallizzato ccn 70 nd di i-PrCH per ottenere 
1,7 g del prodotto desiderato. 

C 25 H 20 N 2 O 3 

P.F. - 180-181°C 

P.M. - 396,45 

I.R. (nujol): 3300; 1750; 1640 on" 1 . 
D 20 - +42,0 (C - 0,5, MeOH). 

^"H-NMR e spettro di massa scno identici a quelli dell 'Eserrpio 4. 
ESEMPIO 6 

( - ) - (R ) -N- [o(- (metossicarbonil )benzil ] -2-f enilchijx>lina-4-cartx)Ssam- 

mide 

Preparata come descritto nell 1 Esertpio 5 da 2,0 g (8,0 irnoli) di 
acido 2-fenil-4-chinolincarbossilioo, 1,7 g (8,4 irnoli) di cloridrato 
dell'estere metilico della (D) fenilglicina, 1,1 ml ( 9,9 rmoli) di N- 
metilnorfolina, 2,1 g (15,5 irnoli) di HOST e 1,85 g ( 9,0 rmoli) di DOC 
in 70 ml di THF anidro e 30 ml di CH^CN. 

La miscela di reazione viene lavorata come descritto nell 'Esenpio 
5. II prodotto grezzo ottenuto (3,5 g) viene triturato a caldo due volte 
con i-Pr 2 0, filtrato, lavato e ricristallizzato con 80 ml di i-PrOH per 
ottenere 2,3 g del prodotto desiderato. 

C 25 H 20 N 2°3 

P.F. - 180-181°C 
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P.M. - 396,45 



I.R. (nujol): 3300; 1750; 1640 an" 



[0(] D ZU = -42,0 (C = 0,5, MeOH). 
^H-NMR e spettro di massa scno identic i a quell i degli Esenpi 4 e 5. 




ESMPIO 7 




carbossamnide 

1,0 g (5,0 irmoli) di cloridrato dell'estere metilico della (D,L) 
fenilglicina vengcno sciolti, sotto azoto, in 30 ml di DMF anidra. Si 
aggiungono 2,5 g (18,1 nmoli) di carbonato di potassio anidro e la 
soluzione viene raffreddata a 0°C. Si gocciolano 0,7 g (2,3 nmoli) del 
prodotto della Descrizione 3, sciolti in 25 ml di DMF anidra, e la 
reazione viene mantenuta tra 0° e 5°C per 1 ora e a tenperatura anbiente 
per tutta la notte. 

La miscela di reazione viene evaporata a secco sotto vuoto e il 
residuo viene sciolto in AcOEt e lavato due volte con acqua. La fase 
organica separata viene seccata su Na 2 S0 4 , filtrata ed evaporata a secco 
sotto vuoto. 

L'olio residuo viene flash cromatografato su gel di silice (230-400 
mesh) usando come eluente una miscela di esano/AcCEt 3:2 contenente lo 
0,5% di NH 4 0H (al 28%), per ottenere 0,1 g di prodotto grezzo che viene 
triturato oon i-Pr 2 o. Si ottengono 0,08 g del prodotto desiderato. 



C 26 H 22 N 2 0 4 



P.F. - 187-190°C 



P.M. - 426,48 
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I.R. (KBr): 3220; 1750; 1660; 1620 cm" 1 . 

300 MHz ^H-NMR (CDC1 3 ) : & 8,13-8,08 (m, 3H) ; 7,80 (s, 1H) ; 7,55-7,38 
(m, 9H); 7,21 (dd, 1H) ; 7,02 (d broad, 1H) ; 5,88 (d, 1H) ; 3,97 (s, 3H) ; 
3,80 (s, 3H). 

MS (EI; source 200 °C; 70 V; 200 mA): 426 (M+.); 367 ; 262 ; 234; 191; 
77. 

ESEMPIO 8 

(R,S)-N- g)(- (metossicarbonil )benzil ]-2-f enil-7-idrossichinolina-4- 
carfcossammide 

Preparata come descritto nell'Esenpio 5 da 2,1 g (5,3 rnmoli) del 
prodotto della Descrizione 4, 1,08 g (5,3 imoli) di cloridrato 
dell'estere rnetilico della (D,L) fenilglicina, 1,5 ml (10,7 rnnoli) di 
TEA, 1,7 g (12,5 rmoli) di HOBT e 1,2 g (5,8 rmoli) di DCC in 70 ml di 
THF anidro e 30 ml di CH 3 CN. 

La miscela di reazione viene lavorata ccme descritto nell'Esenpio 
5. II prodotto grezzo ottenuto viene triturato con i-P^O e ricristal- 
lizzato due volte da i-PrOH per ottenere 0,06 g del prodotto desiderate 

C 25 H 20 N 2°4 

P.F. - 256-257°C 

P.M. - 412,45 

I.R. (KBr): 3270; 1750; 1650; 1620 cm" 1 . 

300 MHz ^-NMR (DMSO-dg): £ 10,30 (s broad, 1H) ; 9,64 (d, 1H) ; 8,22 (d, 
2H); 8,04 (d, 1H) ; 7,85 (s, 1H) ; 7,60-7,34 (m, 9H) ; 7,21 (dd, 1H) ; 5,74 
(d, 1H); 3,71 (s, 3H). 

MS (EI; source 200 °C; 70 V; 200 mA): 412 (M+.); 353; 248; 220; 77. 
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ESEMPIO 9 

(R,S) -N- §0(- (carbossi )benzil ] -2-fenil-7-nietossichirK>lina-4-<:arbos- 
sammide cloridrato 

0,18 g (0,4 rrmoli) del prodotto dell'Eserqpio 7 vengono sciolti in 
10 ml di HC1 al 10% e 5 ml di diossano. La miscela di reazione viene 
scaldata a ricadere sotto agitazione magnet ica per 3 ore e poi evaporata 
a seoco sotto vuoto. 

II prodotto grezzo viene triturato a caldo con AcOEt (contenente 
qualche goccia di EtOH) per fornire 0,16 g del prodotto desiderato. 

^25^20^2^4 * 
P.F. - 228-230°C 

P.M. - 448,91 

I.R. (KBr): 3180; 1735; 1655; 1630 cm' 1 , 

300 MHz ^H-NMR (DMSO-dg): g 9,6 (d, 1H) ; 8,26 (dd, 2H) ; 8,14 (d, 1H) ; 
7,98 (s, 1H); 7,63-7,52 (m, 6H) ; 7,46-7,36 (m, 3H); 7,33 (dd, 1H) ; 5,66 
(d, 1H); 3,98 (s, 3H) . 

MS (EI; source 200 °C; 70 V; 200 mA): 412 (M+.); 368 ; 262; 234; 191; 
77. 

ESEMPIO 10 

(R,S) -N- (metdlanininocarbcxiil )benzil ] 2-f enilchinolina-4-carbos- 
sannri.de 

0,45 g (1,1 rnnoli) del prodotto dell'Esarpio 4 vengono sciolti in 
40 ml di MeNH 2 /EtOH al 33%; dopo I'aggiunta di una quantita catalitica 
di NaCN la miscela di reazione viene scaldata a 70 °C per 1 ora in un 
apparato di Parr. La press ione interna sale a 40 psi. 
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La soluzione viene quindi e vapor ata a seoco sotto vuoto ed il 

residuo viene triturato con acqua, filtrato, seccato e ricristallizzato 

con una mi seel a di i-PrOH (50 ml) e EtCH (30 ml) per ottenere 0,2 g del 

prodotto desiderato. 

C 25 H 21 N 3°2 

P.F. - 261-263°C 

P.M. - 395,47 

Analisi elementare: 

Calcolato: C, 75,93; H, 5,35; N, 10,63; 
Trovato: C, 75,65; H, 5,34; N, 10,55. 
I.R. (KBr): 3300; 3270; 1660; 1635 cm" 1 . 

300 MHz T H-NMR (DMSO-d g ) : £*9,48 (d, 1H) ; 8,33-8,25 (m, 3H) ; 8,18-8,10 
(m, 3H); 7,80 (ddd, 1H) ; 7,68-7,50 (m, 6H) ; 7,40-7,28 (m, 3H) ; 5,75 (d, 
1H); 2,63 (d, 3H) . 

MS (EI; source 200 °C; 70 V; 200 mA): 395 (M+.); 337; 232; 204; 77. 
ESEMPIO 11 

(R , S) -tJ- [^(netossicarbonil )benzil ] -2- ( 2-tienil )chinolina-4-carix)S- 
sanmide 

Preparata cane descritto nell 'Eseirpio 5 da 2,0 g (7,3 mmoli) di 
acido 2- (2-tienil )-4-chirolincarbossilico, 1,7 g (8,4 ntroli) di 
cloridrato dell'estere metilico della (D,L) fenilglicina, 1,1 ml (10 
nmoli) di N-metilmorfolina, 2,1 g (15,5 rmoli) di HOBT e 1,85 g (9,0 
rrmoli) di DC3C in 70 ml di THF anidro e 30 ml di CH3CN. 

La miscela di reazicne viene lavorata come descritto nell'Eseitpio 
5. II prodotto grezzo ottenuto viene cristallizzato da AcOEt e poi 
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ricristallizzato da EtOH assoluto per ottenere 0,9 g del prodotto des-i— 



P.M. - 402,47 
Analisi elementare: 

Calculator C, 68,64; H, 4,51; N, 6,96; 
Trovato: C, 67,50; H, 4,99; N, 7,43. 
I.R. (KBr): 3300; 1745; 1645 cm" 1 . 

300 MHz ^-NMR (DM90-d g ) : £ 9 ,70 (d, 1H) ; 8,12 (d, 1H) ; 8,08 (s, 1H) ; 
8,04 (d, 1H); 8,02 (d, 1H) ; 7,19 (t, 1H) ; 7,76 (d, 1H) ; 7,62 (t, 1H) ; 
7,53 (d, 2H); 7,46-7,37 (m, 3H) ; 7,30 (dd, 1H) ; 5,68 (d, 1H); 3,68 (s, 
3H). 

MS (EI; source 200 °C; 70 V; 200 mA) : 402 (M+.); 343; 238; 210; 77. 
KSFMPIO 12 

(R,S) -N- Iq^- (metossicarbonil )benzil ] -2- ( 2-furi 1 ) chinolina-4-carbos- 



Preparata ccme descritto nell 'Esenpio 1 da 7,2 g (35,5 imoli) di 
cloridrato dell'estere metilico della (D,L) fenilglicina, 12,4 ml (88,8 
rtmoli) di TEA e 9,1 g (35,5 tmoli) di 2-(2-furil)-4-cMnolincarb<xiil 
cloruro in 350 ml di una mi see la di Cf^CI^, CH3CN e DMF. La miscela di 
reazicne viene lavorata ccme descritto nell'Eseirpio 1. II prodotto 
grezzo viene triturato con MeCH per fornire 3,3 g del prodotto 
desiderato. 



P.F. - 178-180°C 



C 23 H 18 N 2°3 S 



derato. 




sannd.de 



C 23 H 18 N 2°4 



- 38 - Studio Consulenza Brevettuale s.r.l. 
Bianchetti Giuseppe ed altri 

P.F. - 178-180°C 
P.M. - 386,40 
Analisi eleven tare: 

Calcolato: C, 71,49; H, 4,70; N, 7,25; 
Trovato: C, 71,67; H, 4,74; N, 7,17. 
I.R. (KBr): 3300; 1750; 1650 cm" 1 . 

300 MHz ■'"H-NMR (DMS0-d g ): S 9 ,72 (d, 1H) ; 8,12 (d, 1H) ; 8,06 (d, 1H) ; 
7,96 (dd # 1H); 7,92 (s, 1H) ; 7,80 (ddd, 1H) ; 7,62 (ddd, 1H) ; 7,52 (dd, 
2H); 7,45-7,35 (m, 4H) ; 6,73 (dd, 1H) ; 5,77 (d, 1H) ; 3,74 (s, 3H) . 
MS (EI; source 200 °C; 70 V; 200 mA) : 386 (M+.); 327; 222; 194; 77. 
ESEMPIO 13 

(R,S) -N- [0(- (metossicarbonil )benzil ] -2- ( 4-piridil ) chinol ina-4-car- 
bossannrLcle 

Preparata ccroe descritto nell 'Esenpio 1 da 3,4 g (16,7 irmoli) di 
cloridrato dell 'est ere metilico della (D,L) fenilglicina, 3,9 ml (27,8 
mnoli) di TEA e 3,0 g (11,1 nrooli) di 2-(4^iridil)-4-chirxDlincarbonil 
cloruro in 100 ml di una mi see la di Ct^C^ , CH^CN e DMF. La mi seel a di 
reazicne viene lavorata come descritto nell 'Esempio 1. II prodotto 
grezzo viene ricristallizzato tre volte da AcOEt per fornire 1,9 g del 
prodotto desiderato. 

C 24 H 19 N 3°3 

P-F. - 172-174°C 

P.M. - 397,43 

Analisi elementare: 

Calcolato: C, 72,53; H, 4,82; N, 10,57; 
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Trovato: C, 71,87; H, 4,87; N, 10,44. 
I.R. (KBr): 3240; 1750; 1670 on" 1 . 

300 MHz l-H-NMR (DMS0-d g ) : g 9,74 (d, 1H) ; 8,79 (dd, 2H) ; 8,27-8,17 (m, 
5H); 7,89 (ddd, 1H) ; 7,74 (ddd, 1H) ; 7,54 (dd, 2H) ; 7,47-7,38 (m, 3H) ; 
5,80 (d, 1H); 3,75 (s, 3H) • 

MS (EI; source 200 °C; 70 V; 200 mA): 397 (M+.); 338; 233; 205; 77, 
ESmPIO 14 

(R # S) -N- (metossicarbonil ) -2-tienilmetil ]-2-f enilchinolina-4-car- 
bossamnide 

Preparata cane descritto nell'Esenpio 1 da 1,94 g (9,4 nnoli) di 
cloridrato dell'estere metilico della (D,L) tienilglicina, 2,7 ml (19,5 
nmoli) di TEA e 2,0 g (7,8 irmoli) di 2-fenil-4-chinolincarbonil cloruro 
in 100 ml di una mi see la di CH 2 ci 2 , CH3CN e DMF. La miscela di reazione 
viene lavorata come descritto nell'Esenpio 1. II prodotto grezzo viene 
ricristallizzato tre volte da AcOEt per fornire 0,66 g del prodotto 
desiderato. 

C 23 H 18 N 2°3 S 
P.F. - 144-145°C 

P.M. - 402,47 

Analisi elementare: 

Calcolato: C, 68,64; H, 4,51; N, 6,96; 
Trovato: C, 68,81; H, 4,46; N, 6,96. 
I.R. (KBr): 3295; 1745; 1640 cm" 1 . 

300 MH3 ^H-NMR (CDC1 3 ): <S8,25 (c3d, 1H) ; 8,22 (dd, 1H) ; 8,17 (dd, 2H) ; 
7,95 (s, 1H); 7,78 (ddd, 1H) ; 7,60 (ddd, 1H) ; 7,56-7,45 (m, 3H) ; 7,35 
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(dd, 1H) ; 7,20 (d, 1H) ; 7,05 (dd, 1H); 7,05 (s broad, 1H) ; 6,22 (d, 

1H); 3,90 (s, 3H). 

MS (EI; source 200 °C; 70 V; 200 mA) : 402 (M+.); 343; 232; 204. 
ESEMPIO 15 

(R,S)-N- (netossicarbonilmetil )benzil ] -2 -f eni lchinol ina-4-carbos- 
sannri.de 

Preparata come descritto nell 'Eserrpio 5 da 1,39 g (5,6 rmoli) di 
acido 2-fenil-4-chinolincarbossilioo, 1,2 g (5,6 imoli) di cloridrato 
dell 1 (R,S) 3-aitmino-3-fenilproprionato di roetile, 0,78 ml (5,6 rmoli) 
di TEA, 1,51 g (11,2 irmoli) di HOBT e 2,31 g (11,2 imoli) di DCC in 10 
ml di THF anidro, 4 ml di CH 3 CN e 7 ml di CH 2 C1 2 . La miscela di reazione 
viene lavorata come descritto nell'Esenpio 5. II prodotto grezzo viene 
sciolto in CH 2 C1 2 e lasciato a 0°C per tutta la notte. La dicicloesilu- 
rea che predpita viene filtrata via. La soluzione viene evaporata a 
seoco sotto vuoto per ottenere 1,4 g di prodotto grezzo che viene 
triturato oon una miscela di i-Pr 2 o/ acetone 99:1. Si ottengono 1,2 g del 
prodotto desiderato. 

C 26 H 22 N 2°3 

P.F. - 156-158°C 

P.M. - 410,47 

Analisi elonentare: 

Calcolato: C, 76,07; H, 5,40; N, 6,82; 
Trcvato: C, 75,77; H, 5,38; N, 6,94. 
I.R. (KBr): 3295; 1755; 1645 cm" 1 . 

300 MHz ^H-NMR (DMS0-dg) : $9,40 (d, 1H) ; 8,29 (dd, 2H) ; 8,14 (d, 1H) ; 
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8,07 (d, 1H); 8,04 (s, 1H) ; 7,83 (ddd, 1H) ; 7,66-7,52 (m, 4H) ; /7;50 

2H); 7,40 (dd, 2H) ; 7,31 (ddd, 1H) ; 5,60 (dt, 1H) ; 3,65 (s, 3H) ;.: 3,04-v 

2,89 (m, 2H). ^ 

MS (EI; source 200 °C; 70 V; 200 mA): 410 (M+.); 337; 233; 205. 

Le caratteristiche dei composti degli Esenpi scno riportate nella 
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Seguendo la procedura descritta negli Esenpi precedenti, sono stati 

preparati i ccnposti che ccnpaiono nell'elenco seguente. 

1 ) N-6X- (metossicarbonil )benzil ] -2^icloesilchir»lin-4^arbossamnide ; 

2 ) N- (metossicarbonil )benzil ]-2- (o-clorof enil )chinolin-4-carbossam- 
mide; 

3 ) N-[#-(metossicarbcnil )benzil ]-2- (m-clorofenil )chinolin-4-carbossam- 
mide; 

4 ) N- (metossicarbonil ) benzil ]-2- (p-clorof enil )chinolin-4-carbossam- 
mide; 

5) (R)-N-[(^-(netossicarbonil)-4-idrossibenzil]-2-fenilchinolin-4-car- 
bossanmide; 

6 ) N- - ( idrossimetil )benzil ] -2-fenilchinolin-4-carbossaimu.de ; 

7 ) N- [[x- ( anminocarbcnil ) benzil ] -2-f enilchinolin-4-carbossaitmide ; 

8 ) N- [o<- ( diinetilanminocarbonil )benzil ] -2-f enilchinolin-4-carbossanmide ; 

9 ) N- (metossicarbonil ) benzil ]-N-metil-2-f enilchinolin-4-carbossam- 
mide; 

10 ) N- (metossicarbonil ) benzil ]-3-metil-2-f enilchinolin-4-carbossam- 
mide; 

11 ) N-[c<- (metossicarbonil )benzil ]-6-f luoro-2-fenilchinolin-4-caxbossam- 
mide; 

12 ) N-[(X- (metossicarbonil )benzil ]-6-metossi-2-fenilchinolin-4-carbossam- 
mide; 

13 ) N- [(X- (metossicarbonil )benzil ]-6-metil-2-fenilchinolin-4-carbossam- 
mide; 

14) N-[D(-(etil )benzil ]-2-fenilchinolin-4-carbossanndde; 
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15 ) n- (metossicarbcnil ) -tf- (metil ) benzil ] -N-metil-2-fenilchinolin-4- 
carboss anmide ; 

16 ) N- [0(- (metossicarbcnil )benzil ] -2- ( 3-tienil )chinolin-4^arbossaimdde ; 

17 ) N- (j^- (metossicarbcnil ) benzil ] -2- (2-pirril )chinolin-4-carbossanmide ; 

18) N- [^-(metossicarbcnil ) benzil] -2- (2-tiazolil) chinolin-4- 
carbos s anmide ; 

19 ) N- [c{- (metossicarbcnil ) benzil ] -6-c loro-2-f eni lchinolin-4-carbos sam- 
mide; 

20 ) N- [o(- (metossicarbcnil )benzil ] -7-cloro-2-f enilchinolin-4-carbossam- 
mide; * 

21) N-[D(-(metilcarbonil )benzil ]-2-fenilchinolin-4-carbossamnide; 

22 ) N- ( aimanometil ) benzil ] -2-f eni lchinolin-4-carbos saitmide ; 

23 ) N-[o(- (trif luorcmetil ) benzil ] -2-f enilchinolin-4-carbossaimdde. 
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Composti di formula (I) 



N — C* — Ar 





(D 



in cui: 



Ar e un fenile o naftile eventualmente sostituito o un gruppo 
eterociclico ad anello singolo o fuso, eventualmente sostituito, di 
carat tere arcmatico, contenente da 5 a 12 atcnd d 1 anello e cccrprendente 
fino a quattro eteroatomi nell' anello o in ciascun anello, scelti tra S, 
0, N; con la condizione che Ar non sia p-isobutilfenile; R e C-^g 
alchile lineare o ramificato, C 2-7 cicloalchile > c 4-7 cicloalchilal- 
chile, fenile eventualmente sostituito, anelli eteroarcmatici eventual- 
mente sostituiti a 5-elementi, cairprendenti fino a quattro eteroatcmi 
scelti tra 0 o N, idrossi C]_g alchile, arrmino C^g alchile, Cj_g alchi- 
laimanoalchile, di C^_g alchilaiiminoalchile, Cj_g acilaitminoalchile, 
g alcossialchile, C-j^g alchilcarbonile, carbossi, C^g alcossicarbonile, 
amminocarbcnile, c ^„g alchilamminocarbOTile, di C^_g alchilaitniinocarbo- 
nile, alogeno C^g alchile; 

R l e R 2' c ^ e P 033000 essere uguali o diver si, scno indipendentemente 
idrogeno o C^_g alchile lineare o ramificato, oppure insieme formano un 
gruppo -(CH 2 ) n - in cui n rappresenta 3, 4 o 5; 

R 3 e R 4' c * ie P 0330 * 10 essere uguali o diver si, scno indipendentemente 
idrogeno, Cj_ 6 alchile ii nea re o ramificato, Cl-6 alchenile, arile, Cl-6 
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alcossi, idrossi, alogeno, nitro, ciano, carbossi, carbossanrnido, 
sol fori anmido, c i-6 alcossicarbonile o trif luorametile, con fino a 
quattro 9ostituenti nel nucleo chinolinico; 

R 5 e C 1 _ 6 alchile lineare o ramificato, C 3 _ 7 cicloalchile , C 4 _C 7 
cicloalchilalchile, arile eventualmente sostituito, o un gruppo 
eterociclico ad anello singolo o fuso, eventualmente sostituito, di 
carattere aromatico, contenente da 5 a 12 atomi nell 'anello e 
conprendente fino a quattro eteroatomi nell' anello o in ciascun anello, 
scelti tra S, 0, N; X e 0, S o N-C=N. 
Mil a no, 27 maggio 1994 

II Mandatario 
(Minoja Fabrizio) 
dello Studio Consulenza Brevettuale s.r.l. 
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D. TITLE 

"Quinoline derivatives" 

L. ABSTRACT 

Novel quinoline derivatives, the processes for the 
preparation thereof and the use thereof in medicine for 
the treatment of pulmonary diseases, skin disorders and 
itch, neurogenic inflammation and CNS disorders. 



M. DRAWING 



Bianchetti Giuseppe et al 
4602 M Description of the industrial invention having title: 
MaB/rt "QUINOLINE DERIVATIVES" 

in the name of : SmithKline Beecham Farmaceut i ci S.p.A. 

with head-offices in: Baranzate di Bollate (Milano) 

* ★ * 

The present invention relates to novel quinoline derivatives, processes for 
their preparation and their use in medicine. 

The mammalian peptide Neurokinin B (NKB) belongs to the Tachykinin (TK) 
peptide family which also include Substance P (SP) and Neurokinin A (NKA). 
Pharmacological and molecular biological evidence has shown the existence of three 
subtypes of TK receptor (NKj, NK2 and NK3) and NKB binds preferentially to the 
NK3 receptor although it also recognises the other two receptors with lower affinity 
(Maggi et al , 1993, /. Auton. Pharmacol., 75, 23-93). 

Selective peptidic NK3 receptor antagonists are known (Drapeau, 1990 Regirt. 
Pept., 31, 125-135), and findings with peptidic NK3 receptor agonists suggest that 
NKB, by activating the NK3 receptor, has a key role in the modulation of neural input 
in airways, skin, spinal cord and nigro-striatal pathways (Myers and Undem, 1993, 
J.Phisiol, 470, 665-679; Counture et al, 1993, Regul. Peptides, 46, 426-429; 
Mccarson and Krause, 1994, J. Neurosci., 14 (2), 712-720; Arenas et al. 1991, 
J.Neurosci., 11,2332-8). 

However, the peptide-like nature of the known antagonists makes them likely 
to be too labile from a metabolic point of view to serve as practical therapeutic 
agents. 

We have now discovered a novel class of selective, non-peptide NK3 
antagonists which are far more stable from a metabolic point of view than the known 
peptidic NK3 receptor antagonists and are of potential therapeutic utility in treating 
[ pulmonary disorders (asthma, chronic obstructive pulmonary diseases -COPD-, 

airway hyperreactivity, cough), skin disorders and itch (for example, atopic dermatitis 
and cutaneous wheal and flare), neurogenic inflammation and CNS disorders 
(Parkinson's disease, movement disorders, anxiety). These disorders are referred to 
hereinafter as the Primary Disorders. 

The novel NK3 antagonists of the present invention are also of potential therapeutic 
utility in treating convulsive disorders, epilepsy, renal disorders, urinary incontinence, 
ocular inflammation, inflammatory pain, eating disorders (food intake inhibition), 
allergic rhinitis, neurodegenerative disorders (for example Alzheimer's disease), 
psoriasis, Huntington's disease, and depression (hereinafter referred to as the 
Secondary Disorders). 

According to the present invention there is provided a compound, or a solvate 
or salt thereof, of formula (I): 




a) 

in which: 

At is an optionally substituted phenyl, naphthyl or C5.7 cycloalkdienyl group, or an 
optionally substituted single or fused ring heterocyclic group, having aromatic 
character, containing from 5 to 12 ring atoms and comprising up to four hetero- 
atoms in the or each ring selected from S, O, N; 

R is linear or branched Ci_g alkyl, C3.7 cycloalkyl, C4.7 cycloalkylalkyl, optionally 
substituted phenyl or phenyl Q.g alkyl, optionally substituted five-membered 
heteroaromatic rings comprising up to four heteroatom selected from among O or 
N, hydroxy Ci_6 alkyl, amino C\_6 alkyl, Ci_6 alkylaminoalkyl, di 
alkylaminoalkyl, C\_6 acylaminoalkyl, C1.6 alkoxyalkyl, C\_6 alkylcarbonyl, 
carboxy, C\.^ alkoxyxcarbonyl, C1.6 alkoxycarbonyl C1.6 alkyl, aminocarbonyl, 
C1.6 alkylaminocarbonyl, di Ci.g alkylaminocarbonyl, halogeno C\.^ alkyl; or is 
a group -(CH2) p - when cyclized onto Ar, where p is 2 or 3. 

Rj and R2, which may be the same or different, are independendy hydrogen or C 
linear or branched alkyl, or together form a -(CH2)n- group in which n represents 
3, 4, or 5; or Ri together with R forms a group -(CH2)q-, in which q is 2, 3, 4 or 
5. 

R3 and R4, which may be the same or different, are independently hydrogen, Cj.g 
linear or branched alkyl, C\_(> alkenyl, aryl, Ci_6 alkoxy, hydroxy, halogen, nitro, 
cyano, carboxy, carboxamido, sulphonamido, Cj.g alkoxycarbonyl, 
trifluoromethyl, acyloxy, phthalimido, amino, -0(CH2V NT 2» in which r is 2, 3, 
or 4 and T is hydrogen or alkyl; -0(CH2) s -OW2 in which s is 2, 3, or 4 and 
W is hydrogen or Cj.g alkyl; hydroxyalkyl, aminoalkyl, mono-or di- 
alkylaminoalkyl, acylamino, alkylsulphonylamino, aminoacylamino, mono- or di- 
alkylaminoacylamino; with up to four R3 substituents being present in the 
quinoline nucleus; 

orR4 is a group -(CH2)r when cyclized onto R5 as aryl t in which t is 1, 2, or 3; 
R 5 is branched or linear C\.^ alkyl, C3.7 cycloalkyl, C4.7 cycloalkylalkyl, optionally 
substituted aryl, or an optionally substituted single or fused ring heterocyclic 
group, having aromatic character, containing from 5 to 12 ring atoms and 
comprising up to four hetero-atoms in the or each ring selected from S, O, N; 



2 



Xis O, S, or N-ChN. 

Preferably, Ar is phenyl optionally substituted by hydroxy, halogen, 
alkoxy or trifluoromethyl. Examples of halogen are chlorine and fluorine, and an 
example of Cj.g alkoxy is methoxy. 

Examples of Ar as a heterocyclic group are furyl, thienyl, pyridyl, pyrryl, 
thiazolyl, indolyl, benzofuryl or benzothienyl. 

Examples of Ar as a C5.7 cycloalkdienyl group are cyclopentadienyl and 
cyclohexadienyl. 

Examples of R are as follows: 
Cl-6 alk y 1: rathyl, eth yU n-propyl, iso-propyl; 
C3.7 cycloalkyl: cyclopropyl; 
C4.7 cycloalkylalkyl: cyclopropylmethyl; 
heteroaromatic rings: oxadiazoles, methyloxadiazoles; 
hydroxy C^ alkyl: - CH 2 OH, -CH 2 CH 2 OH, CH(Me)OH, CH 2 CH(Me)OH; 
amino Ci_6 alky l: -CH 2 NH 2 ; 
Ci. 6 alkylaminoalkyl: -CH 2 NHMe, -CH 2 NHEt; 
di Ci_ 6 alkylaminoalkyl: -CH 2 NHMe 2 , -CH 2 NHEt 2 ; 
C1-6 acylaminoalkyl: -CH 2 NHCOMe; 
C1.6 alkoxylalkyl: CH 2 OMe; 
Ci_6 alkylcarbonyl: COMe; 
Ci„6 alkoxycarbonyl: COOMe; COOEt, -COOi-Pr; 
C!.6 alkoxycarbonyl C1.6 alkyl: CH 2 COOMe; 
C1.6 alkylaminocarbonyl: CONHMe, -CONHEt; 
di C1.6 alkylaminocarbonyl: CONMe 2 , -CONEt 2 , -CONMeEt: 
halogen C\_6 alkyl: trifluoromethyl. 

Examples of R\ and R 2 are methyl, ethyl and n-propyl. 

Examples of R3 and R4 are methyl, ethyl, n-propyl, methoxy, ethoxy, 

hydroxy, amino, chlorine, fluorine, bromine, methoxycarbonyl and phenyl. 

Examples of R5 are iso-propyl, cyclopentyl, cyclohexyl, cyclopentylmethyl, 
cyclohexylmethyl, phenyl optionally substituted as defined for Ar above, and the 
heterocyclic groups as defined for Ar above. 
A preferred group of compounds of formula (I) are those in which: 

Ar is phenyl, 2-thienyl or cyclohexadienyl; 

R is methyl, ethyl, n-propyl, -COOMe, -COMe; 

R\ and R 2 are each hydrogen or methyl; 

R3 is hydrogen, methoxy, or hydroxy; 

R4 is hydrogen, methyl, ethyl, methoxy, hydroxy, amino, chlorine, bromine, 
dimethylaminoethoxy; 

R5 is phenyl, 2-thienyl, 2-furyl, 2-pyrryl and 3-thienyl; 
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and X is oxygen. 

A preferred sub-group of compounds within the scope of formula (I) above is 
of formula (la): 



R, R2» R3 and R4 are as defined in formula (I), and Y and Z, which may be 
the same or different, are each Ar as defined in formula (I). 

A particularly preferred group of compounds of formula (la) are those of 
formula (lb) in which the group R is oriented downward and H upward. 



The compounds of formula (I) or their salts or solvates are preferably in 
pharmaceutically acceptable or substantially pure form. By pharmaceutically 
acceptable form is meant, inter alia, of a pharmaceutically acceptable level of purity 
excluding normal pharmaceutical additives such as diluents and carriers, and 
including no material considered toxic at normal dosage levels. 
A substantially pure form will generally contain at least 50% (excluding normal 
pharmaceutical additives), preferably 75%, more preferably 90% and still more 
preferably 95% of the compound of formula (I) or its salt or solvate. 
One preferred pharmaceutically acceptable form is the crystalline form, including 
such form in pharmaceutical composition. In the case of salts and solvates the 
additional ionic and solvent moieties must also be non-toxic. 

Examples of pharmaceutically acceptable salts of a compound of formula (I) 
include the acid addition salts with the conventional pharmaceutical acids, for 
example maleic, hydrochloric, hydrobromic, phosphoric, acetic, fumaric, salicylic, 
citric, lactic, mandelic, tartaric, succinic, benzoic, ascorbic, and methanesulphonic. 

Examples of pharmaceutically acceptable solvates of a compound of formula 
(I) include hydrates. 




N 



(la) 



in which: 




N 



(lb) 
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The compounds of formula (I) may have at least one asymmetric centre and 
therefore may exist in more than one stereoisomeric form. The invention extends to 
all such forms and to mixtures thereof, including racemates. 

The invention also provides a process for the preparation of a compound of 
formula (I) which comprises reacting a compound of formula (IE) 

Ji R' 
H" N \^-Ar' 

(m) 

in which R', R'i, R'2 and Ar' are R, Rj, R2 and Ar as defined for formula (I) 
or a group or atom convertible to R, Rj, R2 and Ar, with a compound of formula (II) 




NT ^R' 5 



(II) 

or an active derivative thereof, in which R'3, R4, R5 and X' are R3, R4, R5 
and X as defined for formula (I) or a group convertible to R3, R4, R5 and X, to form 
a compound of formula (Ic) 




(Ic) 

and optionally thereafter performing one or more of the following steps: 

(a) where R\ R'i to R5, Ar' and X' are other than R, Rj to R 5 , Ar and X, 
converting any one of R\ R'i to R5, Ar' and X' to R, Ri to R 5 , Ar and X to obtain a 
compound of formula (I), 

(b) where R", R'i to R5, Ar' and X' are R, Rj to R 5 , Ar and X, converting any 
one of R, Ri to R 5 , Ar and X to another R, R\ to R5, Ar and X, to obtain a compound 
of formula (I), 

(c) forming a salt and/or solvate of the obtained compound of formula (Ic). 



5 



Suitable active derivatives of the compounds of formula (II) are acid halides 
(preferably chlorides), acid azides or acid anhydrides. Another suitable derivative is a 
mixed anhydride formed between the acid and an alkyl chloroformate; another 
suitable derivative is an activated ester such as a cyanomethyl ester, thiophenyl ester, 
p-nitrophenyl ester, p-nitrothiophenyl ester, 2,4,6-trichIorophenyl ester, 
pentachlorophenyl ester, pentafluorophenyl ester, N-hydroxy-phtalimido ester, N- 
hydroxypiperidine ester, N-hydroxysuccinimide ester, N-hydroxy benzotriazole ester; 
or the carboxy group may be activated using a carbodiimide or N,hT- 
carbonyldiimidazole. 

For example, in standard methods well known to those skilled in the art, the 
compounds of formula (III) may be coupled: 

(a) with an acid chloride in the presence of an inorganic or organic base in a 
suitable aprotic solvent such as dimethylformamide (DMF) at a temperature in a 
range from -70 to 50°C (preferably in a range from -10 to 20°C), 

(b) with the acid in the presence of a suitable condensing agent, such as for 
example N,N'-carbonyl diimidazole (CDI) or a carbodiimide such as 
dicyclohexylcarbodiimide (DCC) or N^iimethylaminopropyl-N'-ethylcarbodiimide 
and N-hydroxybenzotriazole (HOBT) to maximise yields and avoid racemization 
processes (Synthesis, 453, 1972) in an aprotic solvent such as a mixture of acetonitrile 
(MeCN) and tetrahydrofuran (THF) in a ratio from 1 : 9 to 7 : 3, respectively, at a 
temperature in a range from -70 to 50°C (preferably in a range from -10 to 25°Q 
(see Scheme 1), 
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Scheme 1 




(c) with a mixed anhydride generated in situ from the acid and an alkyl (for 
example isopropyl) chloroformate in a suitable aprotic solvent such as 
dichloromethane at a temperature in a range from -70 to 50°C (preferably in a range 
from -20 to 20°C). 

It will be appreciated that a compound of formula (Ic) may be converted to a 
compound of formula (I), or one compound of formula (I) may be converted to 
another compound of formula (I), by interconversion of suitable substituents. Thus, 
certain compounds of formula (I) and (Ic) are useful intermediates in forming other 
compounds of the present invention. 

For example R'2 may be hydrogen and converted to R2 alkyl group, for example 
methyl, by conventional amide alkylation procedures (Zabicky, The chemistry of 
amides; Interscience, London, 1970, p. 749). When X' is oxygen, it may be converted 
to X sulphur by standard thioamide formation reagents, such as P2S5 (Chem. Rev., 
61, 45, 1961 or Angew. Chem., 78, 517, 1966) or the Lawesson reagent (Tetrahedron, 
41, 5061, 1985). When Ar' or R' 5 is a methoxy substituted phenyl, it may be 
converted to another Ar' or R' 5 hydroxy substituted phenyl by standard demethylation 
procedures via Lewis acids, such as boron tribromide (Synthesis, 249, 1983) or 
mineral acids, such as hydrobromic or hydroiodic acid. When R is an alkoxycarbonyl 
group, for example methoxycarbonyl, it may be converted to another R, such as 
ethoxycarbonyl by transesterification with an appropriate alcohol at a temperature in a 
range from 20 to 120°C, carboxy by hydrolysis in acidic or basic medium, 
aminocarbonyl, alkylaminocarbonyl or dialkylaminocarbonyl by transamidation with 
ammonia, a primary amine or a secondary amine in methanol as solvent at a 
temperature in a range from 10 to 120°C, optionally in the presence of a catalytic 
amount of NaCN (/. Org. Chem., 52, 2033, 1987) or by using trimethylaluminium 
(Me 3 Al) (Tetrahedron Letters, 48,4111, 1977), hydroxymethyl by a selective metal 
hydride reduction, such as lithium borohydride reduction (Tetrahedron, 35, 567, 
1979) or sodium borohydride reduction in THF + MeOH (Bull. Chem. Soc. Japan, 
57, 1948, 1984 or Synth. Commun., 12, 463, 1982), alkylcarbonyl by acyl chloride 
formation and subsequent reaction with alkylmagnesium halides in THF as solvent at 
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a temperature in a range from -78 to 30°C (Tetrahedron Letters, 4303, 1979) or with 
alkylcadmium halides or dialkylcadmium in the presence of MgCl2 or LiQ (/. Org. 
Chem., 47, 2590, 1982). Another group which R* as methoxycarbonyl can be 
converted into is a substituted hSteroaromatic ring, such as an oxadiazole (/. Med. 
Chem.,34, 2726, 1991). 

Scheme 2 summarizes some of the above described procedures to convert a 
compound of formula (Ic) or (I) in which X' is oxygen, R' is COOMe, Ar" and R'j to 
R*5 are as described for formula (I) to another compound of formula (I). 

Scheme 2 




1) (COCI) 2 

2) MeMgBf , THF, -78°C 




The compounds of formula (I) may be converted into their pharmaceutically 
acceptable acid addition salts by reaction with the appropriate organic or mineral 
acids. 

Solvates of the compounds of formula (I) may be formed by crystallization or 
recrystallization from the appropriate solvent For example, hydrates may be formed 
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by crystallization or recrystallization from aqueous solutions, or solutions in organic 
solvents containing water. 

Also salts or solvates of the compounds of formula (I) which are not pharmaceutical^ 
acceptable may be useful as intermediates in the production of pharmaceutically 
acceptable salts or solvates. Accordingly such salts or solvates also form part of this 
invention. 

As mentioned before, the compounds of formula (I) may exist in more than 
one stereoisomeric form and the process of the invention may produce racemates as 
well as enantiomerically pure forms. To obtain pure enantiomers, appropriate 
enantiomerically pure primary or secondary amines of formula (Illd) or (Hie) 

I R- J. R" 

R\ ' R 'i 



(IHd) (ffle) 
are reacted with compounds of formula (IT), to obtain compounds of formula (Td) or 
(re). 




R ' 2 R' 




^3 I 1 M 1 4 3 

R' 5 N R' 5 

a'd) (Tc) 
Compounds of formula (rd) or (I'e) may subsequently be converted to 
compounds of formula (Id) or (Ie) by the methods of conversion mentioned before. 





(Id) (Ie) 
Compounds of formula (II) are known compounds or can be prepared from 
known compounds by known methods. 
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For example, the compound of formula (II), in which X is oxygen, R^, R' 4 and R5 
are hydrogen is described in Pfitzinger, /. Prakt. Chem., 38. 582, 1882 and in 
Pfitzinger, /. Prakt. Chern., 56, 293, 1897; the compound of formula (II), in which X 1 
is oxygen, R3 and R 4 are hydregen and R5 is 2-pyridyl is described in Risaliti, Ric. 
Scient., 28, 561, 1958; the compound of formula (II), in which X is oxygen, R' 3 and 
R4 are hydrogen and R5 is o-, m- and p-chlorophenyl, 0-fluorophenyl and 3,4- 
dichlorophenyl are described in Brown et al., J. Am. Chem. Soc, 68, 2705, 1946; the 
compound of formula (II), in which X is oxygen, R' 3 and R4 are hydrogen and R* 5 is 
p-methoxyphenyl is described in Ciusa and Luzzatto, Gazz. Chim. ItaL, 44, 64, 1914; 
the compound of formula (II), in which X 1 is oxygen, R3 and R4 axe hydrogen and 
R' 5 is /w-trifluoromethylphenyl is described in Shargier and Lalezari, /. Chem. Eng. 
Data, 8, 276, 1963; the compound of formula (II), in which X 1 is oxygen, R3 and R' 4 
are hydrogen and R5 is /?-fluorophenyl is described in Bu Hoi et al., Rec Trav. Chim., 
68, 781, 1949; the compound of formula (II), in which X is oxygen, R' 3 and R4 are 
hydrogen and R5 is p-methylphenyl is described in Prevost et al., Compt. Rend. 
Acad. Sci., 258, 954, 1964; the compound of formula (II), in which X is oxygen, R' 3 
and R4 are hydrogen and R5 is p-bromophenyl is described in Nicolai et al., Eur. J. 
Med. Chem., 27, 977, 1992; the compound of formula (II) in which X is oxygen, R' 4 
and R5 are hydrogen and R3 is 6-methyl is described in Buchmann and Howton, J. 
Am. Chem. Soc, 68, 2718, 1946; the compound of formula (II), in which X* is 
oxygen, R4 and R5 are hydrogen and R3 is 8-nitro is described in Buchmann et al, J. 
Am. Chem. Soc, 69, 380, 1947; the compound of formula (II), in which X 1 is oxygen, 
R4 is hydrogen, R3 is 6-chloro, R5 is p-chlorophenyl is described in Lutz et al., J. 
Am. Chem. Soc, 68, 1813, 1946; the compound of formula (II), in which X is 
oxygen, R3 and R4 are hydrogen and R5 is 2-thiazolyl is described in Eur. PaL 
AppL EP 112,776; compounds of formula (II), in which X is oxygen, R3 is 8- 
trifluoromethyl, R4 is hydrogen and R5 are phenyl, o- and p-fluorophenyl, 3,4- 
dichlorophenyl, p-methoxyphenyl are described in Nicolai et al., Eur. J. Med. Chem., 
21, 977, 1992; compounds of formula (II), in which X is oxygen, R3 is 6-bromo, R' 4 
is hydrogen and R5 are phenyl or p-fluorophenyl are described in Nicolai et al., Eur. 
J. Med. Chem., 27, 977, 1992; other compounds of formula (II) are described in Ger. 
Offen. DE 3,721,222 and in Eur. Pat Appl. EP 384,313. 

Compounds of formula (HI), (IDd) and (THe) are commercially available 
compounds or can be prepared from known compounds by known methods (for 
example, compounds of formula (HQ in which R 1 is alkoxycarbonyl, R'j and R2 are 
hydrogen and Ar' is as defined for the compounds of formula (I), are described in 
Liebigs Ann. der Chemie, 523, 199, 1936). 
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The activity of the compounds of formula (I) as NK3 receptor antagonists in 
standard tests indicates that they are of potential therapeutic utility in the treatment of 
both the Primary and Secondary Disorders hereinbefore referred to. 
The discovery that NK3 recepufr antagonists have potential therapeutic utility in 
treating the Secondary Disorders is new, and in a further aspect of the present 
invention there is provided the use of an NK3 receptor antagonist for the treatment of 
the Secondary Disorders. There is also provided the use of an NK3 receptor 
antagonist in the manufacture of a medicament for the treatment of any of the 
Secondary Disorders. 

The present invention also provides a compound of formula (I), or a pharmaceutical^ 
acceptable salt or solvate thereof, for use as an active therapeutic substance. 

The present invention further provides a pharmaceutical composition 
comprising a compound of formula (I), or a pharmaceutical^ acceptable salt or 
solvate thereof, and a pharmaceutically acceptable carrier. 

The present invention also provides the use of a compound of formula (I), or 
a pharmaceutically acceptable salt or solvate thereof, in the manufacture of a 
medicament for the treatment of the Primary and Secondary Disorders. 

Such a medicament, and a composition of this invention, may be prepared by 
admixture of a compound of the invention with an appropriate carrier. It may contain 
a diluent, binder, filler, disintegrant, flavouring agent, colouring agent, lubricant or 
preservative in conventional manner. 

These conventional excipients may be employed for example as in the 
preparation of compositions of known agents for treating the conditions. 

Preferably, a pharmaceutical composition of the invention is in unit dosage 
form and in a form adapted for use in the medical or veterinarial fields. For example, 
such preparations may be in a pack form accompanied by written or printed 
instructions for use as an agent in the treatment of the conditions. 

The suitable dosage range for the compounds of the invention depends on the 
compound to be employed and on the condition of the patient It will also depend, 
inter alia, upon the relation of potency to absorbability and the frequency and route of 
administration. 

The compound or composition of the invention may be formulated for 
administration by any route, and is preferably in unit dosage form or in a form that a 
human patient may administer to himself in a single dosage. Advantageously, the 
composition is suitable for oral, rectal, topical, parenteral, intravenous or 
intramuscular administration. Preparations may be designed to give slow release of 
the active ingredient 
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Compositions may, for example, be in the form of tablets, capsules, sachets, 
vials, powders, granules, lozenges, reconstitutable powders, or liquid preparations, for 
example solutions or suspensions, or suppositories. 

The compositions, for Example those suitable for oral administration, may 
contain conventional excipients such as binding agents, for example syrup, acacia, 
gelatin, sorbitol, tragacanth, or polyvinylpyrrolidone; fillers, for example lactose, 
sugar, maize-starch, calcium phosphate, sorbitol or glycine; tabletting lubricants, for 
example magnesium stearate; disintegrants, for example starch, 
polyvinylpyrrolidone, sodium starch glycollate or microcrystalline cellulose; or 
pharmaceutically acceptable setting agents such as sodium lauryl sulphate. 

Solid compositions may be obtained by conventional methods of blending, 
filling, tabletting or the like. Repeated blending operations may be used to distribute 
the active agent throughout those compositions employing large quantities of fillers. 
When the composition is in the form of a tablet, powder, or lozenge, any carrier 
suitable for formulating solid pharmaceutical compositions may be used, examples 
being magnesium stearate, starch, glucose, lactose, sucrose, rice flour and chalk. 
Tablets may be coated according to methods well known in normal pharmaceutical 
practice, in particular with an enteric coating. The composition may also be in the 
form of an ingestible capsule, for example of gelatin containing the compound, if 
desired with a carrier or other excipients. 

Compositions for oral administration as liquids may be in the form of, for 
example, emulsions, syrups, or elixirs, or may be presented as a dry product for 
reconstitution with water or other suitable vehicle before use. Such liquid 
compositions may contain conventional additives such as suspending agents, for 
example sorbitol, syrup, methyl cellulose, gelatin, hydroxyethylcellulose, 
carboxymethylcellulose, aluminium stearate gel, hydrogenated edible fats; 
emulsifying agents, for example lecithin, sorbitan monooleate, or acacia; aqueous or 
non-aqueous vehicles, which include edible oils, for example almond oil, fractionated 
coconut oil, oily esters, for example esters of glycerine, or propylene glycol, or ethyl 
alcohol, glycerine, water or normal saline; preservatives, for example methyl or 
propyl p-hydroxybenzoate or sorbic acid; and if desired conventional flavouring or 
colouring agents. 

The compounds of this invention may also be administered by a non-oral 
route. In accordance with routine pharmaceutical procedure, the compositions may 
be formulated, for example for rectal administration as a suppository. They may also 
be formulated for presentation in an injectable form in an aqueous or non-aqueous 
solution, suspension or emulsion in a pharmaceutically acceptable liquid, e.g. sterile 
pyrogen-free water or a parenterally acceptable oil or a mixture of liquids. The liquid 
may contain bacteriostatic agents, anti-oxidants or other preservatives, buffers or 
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solutes to render the solution isotonic with the blood, thickening agents, suspending 
agents or other pharmaceutical^ acceptable additives. Such forms will be presented 
in unit dose form such as ampoules or disposable injection devices or in multi- dose 
forms such as a bottle from which the appropriate dose may be withdrawn or a solid 
form or concentrate which can be used to prepare an injectable formulation. 

The compounds of this invention may also be administered by inhalation, via 
the nasal or oral routes. Such administration can be carried out with a spray 
formulation comprising a compound of the invention and a suitable carrier, optionally 
suspended in, for example, a hydrocarbon propellant. 

Preferred spray formulations comprise micronised compound particles in 
combination with a surfactant, solvent or a dispersing agent to prevent the 
sedimentation of suspended particles. Preferably, the compound particle size is from 
about 2 to 10 microns. 

A further mode of administration of the compounds of the invention 
comprises transdermal delivery utilising a skin-patch formulation. A preferred 
formulation comprises a compound of the invention dispersed in a pressure sensitive 
adhesive which adheres to the skin, thereby permitting the compound to diffuse from 
the adhesive through the skin for delivery to the patient For a constant rate of 
percutaneous absorption, pressure sensitive adhesives known in the art such as natural 
rubber or silicone can be used. 

As mentioned above, the effective dose of compound depends on the 
■particular compound employed, the condition of the patient and on the frequency and 
route of administration. A unit dose will generally contain from 20 to 1000 mg and 
preferably will contain from 30 to 500 mg, in particular 50, 100, 150, 200, 250, 300, 
350, 400, 450, or 500 mg. The composition may be administered once or more times 
a day for example 2, 3 or 4 times daily, and the total daily dose for a 70 kg adult will 
normally be in the range 100 to 3000 mg. Alternatively the unit dose will contain 
from 2 to 20 mg of active ingredient and be administered in multiples, if desired, to 
give the preceding daily dose. 

No unacceptable toxicological effects are expected with compounds of the 
invention when administered in accordance with the invention. 

The present invention also provides a method for the treatment and/or 
prophylaxis of the Primary and Secondary Conditions in mammals, particularly 
humans, which comprises administering to the mammal in need of such treatment 
and/or prophylaxis an effective amount of a compound of formula (I) or a 
pharmaceutically acceptable salt or solvate thereof. 

The invention further provides a method for the treatment and/or prophylaxis of the 
Secondary Conditions in mammals, particularly humans, which comprises 
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administering to the mammal in need of such treatment and/or prophylaxis an 
effective amount of an NK3 receptor antagonist. 

The activity of the compounds of the present invention, as NK3 ligands, is 
determined by their ability to inhibit the binding of the radiolabeled NK3 ligands, 
[ 125 I]-[Me-Phe 7 ]-NKB or [^HJ-Senktide, t0 guinea-pig and human NK3 receptors 
(Renzetti et al, 1991, Neuropeptide, 78, 104-114; Buell et al, 1992, FEBS, 299(11 90- 
95; Chung et al, 1994, Biochem. Biophys. Res. Commun., 198(3), 967-972). 
The binding assays utilized allow the determination of the concentration of the 
individual compound required to reduce by 50% the [ 125 I]-[Me-Phe 7 ]-NKB and 
[^HJ-Senktide specific binding to NK3 receptor in equilibrium conditions. 
Binding assays provide for each compounds tested means of IC50 values of 2-5 
separate experiments performed in triplicate or in quadruplicate. The most potent 
compounds of the present invention show IC50 values in the range 1-1000 nM; in 
particular, in guinea-pig cortex membranes by displacement of [^H]-Senktide, the 
compounds of the Examples 22, 47, 48, and 85 display Kjs (nM) of 5.6, 8.8, 12.0 and 
4.8 respectively (n=3). The NK^-antagonist activity of the compounds of the present 
invention is determined by their ability to inhibit Senktide induced contraction of the 
guinea-pig ileum (Maggi et al, 1990, Br. 7. Pharmacol., 707, 996-1000) and human 
NK3 receptors-mediated Ca** mobilization (Mochizuki et al, 1994, /. Biol. Chem., 
269 y 9651-9658). Guinea-pig functional assay provide for each compound tested 
means of Kg values of 3-8 separate experiments, where Kg is the concentration of 
the individual compound required to produce a 2-fold rightward shift in the dose- 
response curve of Senktide. Human receptor functional assay allows the 
determination of the concentration of the individual compound required to reduce by 
50% (IC50 values) the Ca**™ 1 " mobilization induced by the agonist NKB. In this 
assay, the compounds of the present invention behave as antagonists. 
The therapeutic potential of the compounds of the present invention in treating the 
conditions can be assessed using rodent disease models. 

The following Descriptions illustrate the preparation of the intermediates, 
whereas the Examples illustrate the preparation of the compounds of the present 
invention. The compounds of the Examples are summarised in the Tables 1 to 5 
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I.R. (KBr): 3420; 1630 cm . 
DESCRIPTION 3 

2-phenyl-7-methoxy-4-quinolinecarbonyl chloride 

2.8 ml (32.3 mmol) of oxalyl chloride are 
dissolved in 60 ml of CH 2 Cl 2 . The solution is cooled to 
-10°C and 6 g (19.0 mmol) of 7-methoxy-2-phenyl-4- 
quinolinecarboxylic acid are added, in more portions. 
The reaction mixture is left to stand overnight at room 
temperature and then evaporated to dryness in vacuo . 
7.0 g of the desired product are obtained, which is 
used without further purifications. 
C 17 H 12 C1N0 2 
M.W. = 297.74 
DESCRIPTION 4 

2-phenyl-7-hydroxy-4-quinolinecarboxylic acid hydroio- 
dide 

1.5 g (5.4 mmol) of 7-methoxy~2-phenyl~4-quino- 
linecarboxylic acid are added, in more portions, to 50 
ml of 57% HI. The reaction mixture is heated to reflux 
under strong magnetic stirring for 5 hours and then 
evaporated to dryness in vacuo to yield 2.1 g of the 
desired product- 

C 16 H 11 N0 3- HI 
M.W. = 393.17 

I.R. (KBr): 3120; 1650; 1620 cm" 1 . 
DESCRIPTION 5 

2— ( 2-thieny 1 ) -4— quinolinecarboxylic acid 

5 g (34.0 mmol) of isatin, 4.4 ml (40.8 mmol) of 
2-acetylthiophene and 6.3 g (112.2 mmol) of potassium 
hydroxide are dissolved in 4 0 ml of absolute EtOH and 
the suspension is heated at 80 °C for 16 hours. The 
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DESCRIPTION 1 

2 -pheny 1-4 -quinolinec arbony 1 chloride 

11.7 ml (136.3 mmol) of oxalyl chloride are 
dissolved in 150 ml of CH 2 C1 2 . The solution is cooled 
to ~10°C and 20 g (80.2 mmol) of 2-phenyl~4- 
quinolinecarboxylic acid (commercially available are 
added, in more portions. The^ reaction mixture is left 
to stand, overnight at room temperature and then 
evaporated to dryness in vacuo . 22 g of the desired 
product are obtained, which is used without further 
purifications . 

C 16 H 10 C1N ° 
M.W. = 267.76 

DESCRIPTION 2 

2~phenyl-7-methoxy~4-quinolinecarboxylic acid 

5 g (28.2 mmol) of 6-methoxyisatin , 4 ml (33.8 
mmol) of acetophenone and 5.2 g (92.6 mmol) of 
potassium hydroxide are dissolved in 22.9 ml of 
absolute EtOH and the suspension is heated at 80 °C for 
42 ore. The reaction mixture is cooled, 50 ml of water 
are added and the solution is extracted with 50 ml of 
Et 2 0. The aqueous phase, cooled with ice, is acidified 
to pH 1 with 37% HC1 and the precipitate is collected 
by filtration, washed with water and dried in vacuo a 
40°C. 7.0 g of the desired product are obtained. 

C 17 H 13 N0 3 

M.P. = 226-228 c C 

M.W. = 279.30 

Elemental analysis: 

Calculated: C, 73.11; H, 4.69; N, 5.01; 
Found: C, 72.07; H, 4.59; N, 4.90. 

15 



-10°C and 8.5 g (35.5 mmol) of 2- ( 2-f uryl ) ~4- 
quinolinecarboxylic acid are added, in more portions. 
The reaction mixture is left to stand overnight at room 
temperature and then evaporated to dryness in vacuo . 
9.2 g of the desired product are obtained, which is 
used without further purifications. 
C 14 H 8 C1N0 2 
M.W. = 257.78 
DESCRIPTION 8 

2-(4-pyridyl)-4-quinolinecarboxylic acid hydrochloride 

5 g (34.0 mmol) of isatin, 4.5 ml (40.8 mmol) of 
4-acetylpyridine and 6.3 g (112.2 mmol) of potassium 
hydroxide are dissolved in 40 ml of absolute EtOH and 
the suspension is heated at 80 °C for 12 hours. The 
reaction mixture is cooled, 50 ml of water are added 
and the solution is extracted with 50 ml of Et20. The 
aqueous phase, cooled with ice, is acidified to pH 1 
with 37% HCl and the precipitate is collected by 
filtration and washed with water. The aqueous solution 
is evaporated to dryness in vacuo , the residue is 
triturated with EtOH and filtered off. Evaporation of 
the solvent yields 6.0 g of crude which, combined with 
the precipitate previously obtained, is recrystallized 
from toluene containing MeOH traces. 4.5 g of the 
desired product are obtained. 

C 15 H 10 N 2°2. HC1 
M.P. = 297-301°C 

M.W. = 286.72 

I.R. (KBr): 1705; 1635; 1610 cm-1. 

300 MHz 1 H-NMR (DMSO-dg): 5 8.90 (d, 2H) ; 8.70 (m, 2H) ; 
8.50 (s, 2H); 8.28 (d, 1H) ; 7.89 (dt, 2H) . 
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reaction mixture is cooled, 50 ml of water are added 

and the solution is extracted with 50 ml of Et 2 0. The 

aqueous phase, cooled with ice, is acidified to pH 1 

with 37% HC1 and the precipitate is collected by 

filtration, washed with water, dried in vacuo at 40 °C 

and triturated with AcOEt. 4.8 g of the desired product 

are obtained. 

C 14 H 9 N0 2 S 

M.P. = 181-183°C 

M.W. s 255.29 

I.R. (KBr) : 1620 cm" 1 . 

300 MHz ^H-NMR (DMSO-dg): S 8.60 (d, 1H) ; 8.45 (s, 1H) ; 
8.10 (m, 2H); 7.78 (m, 2H) ; 7.68 (t, 1H) ; 7.22 (m, 1H) . 
DESCRIPTION 6 

2- ( 2-f uryl ) -4-quinolinecarboxylic acid 

5 g (34.0 mmol) of isatin, 4 ml (40.8 mmol) of 2- 
acetylfuran and 6.3 g (112.2 mmol) of potassium 
hydroxide are dissolved in 40.9 ml of absolute EtOH and 
the suspension is heated at 80°C for 12 hours. The 
reaction mixture is cooled, 50 ml of water are added 
and the solution is extracted with 50 ml of Et 2 0. The 
aqueous phase, cooled with ice, is acidified to pH 1 
with 37% HC1 and the precipitate is collected by 
filtration, washed with water and dried in vacuo at 
40°C. 8.5 g of the desired product are obtained. 
C 14 H 9 N0 3 
M.W. = 239.23 
DESCRIPTION 7 

2-(2-furyl)-4-quinolinecarbonyl chloride 

5.2 ml (60.4 mmol) of oxalyl chloride are 
dissolved in 70 ml of CH 2 C1 2 . The solution is cooled to 
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yield 1.1 g of the desired product. 

C 24 H 20 N 2° 

M.P. = 156-157°C 

M.W. = 352.43 

Elemental analysis: 

Calculated: C, 81.79; H, 5.72; N, 7.95; 
Found: C, 81.99; H, 5.69; N, 7.89. 

I.R. (KBr): 3240;1645 cm" 1 . 

300 MHz 1 H-NMR (DMSO-dg): 8 9.29 (d, 1H) ; 8.32 (d, 2H) ; 

8.13 (d, 1H); 8.13 (s, 1H) ; 8.06 (d, 1H) ; 7.81 (ddd, 

1H); 7.68-7.52 (m, 4H) ; 7.47 (d, 2H) ; 7.39 (dd, 2H) ; 

7.27 (dd, 1H); 5.30 (dq, 1H) ; 1.52 (d, 3H). 

MS (EI; source 200 C; 70 V; 200 mA) : 352 (M+. ) ; 337; 

232; 204; 77. 

EXAMPLE 2 

S-( + ) -N- (p(-methylbenzyl ) -2-phenylquinoline-4-carboxami- 
de 

Prepared as described in Example 1 starting from 
1.2 ml (9.4 mmol) of S-( -) ~o(-methylbenzylamine, 1.6 ml 
(11.7 mmol) of TEA, 2.0 g (7.8 mmol) of 2-phenyl~4- 
quinolinecarbonyl chloride in 100 ml of a CH 2 C1 2 , CHgCN 
and DMF mixture. The reaction mixture is worked up as 
described in Example 1. The residual oil is 
crystallized from AcOEt -to yield 1.1 g of the desired 
product . 

C 24 H 20 N 2° 

M.P. = 161-162°C 

M.W. = 352.43 

to0 D 2 ° = + 25 (C = 0.5, DMF) 
I.R. (KBr): 3240; 1645cm" 1 . 

300 MHz 1 H-NMR (DMSO-d g ): g" 9.29 (d, 1H) ; 8.32 (d, 2H) ; 
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DESCRIPTION 9 

2_(4-pyridyl)-4-quinolinecarbonyl chloride hydrochlori- 
de 

1.3 ml (10.4 mmol) of oxalyl chloride are 
dissolved in 60 ml of CH 2 C1 2 - The solution is cooled to 
-10 °C and 3.0 g (14.4 mmol) of 2- ( 4-pyridyl ) -4- 
quinolinecarboxylic acid hydrochloride are added, in 
more portions. The reaction mixture is left to stand at 
room temperature, for 72 hours and then evaporated to 
dryness in vacuo . 4.0 g of the desired product are 
obtained, which is used without further purifications. 
C 15 H 9 C1N 2 0 -HC1 
M.W. = 305.22 
EXAMPLE 1 

( R , S ) — N— (of-methylbenzy 1 ) -2-phenylquinoline-4 -carboxami- 
de 

1.2 ml (9.4 mmol) of (R,S) ^methylbenzylamine and 
1.6 ml (11.7 mmol) of triethylamine (TEA) are 
dissolved, under nitrogen, in 50 ml of an anhydrous 
CH 2 C1 2 and CH 3 CN 1:1 mixture. 2.0 g (7.8 mmol) of 2- 
phenyl-4-quinolinecarbonyl chloride, dissolved in 50 ml 
of an anhydrous CH 2 C1 2 and DMF mixture 1:4, are dropped 
into the amine solution, cooled with an ice bath. The 
reaction is kept for 1 hour from 0° to 5°C and then at 
room temperature overnight. The reaction mixture is 
evaporated to dryness in vacuo and the residue is 
dissolved in AcOEt and washed twice with a saturated 
solution NaHC0 3 . The organic phase is separated, dried 
over Na 2 S0 4 , filtered and evaporated to dryness in 
vacuo . 

The residual oil is crystallized from AcOEt to 
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8.13 (d, 1H); 8.13 (s, 1H) ; 8.06 (d, 1H) ; 7.81 (ddd, 
1H); 7.68-7.52 (m, 4H) ; 7.47 (d, 2H) ; 7.39 (dd, 2H); 
7.27 (dd, 1H); 5.30 (dq # 1H); 1.52 (d, 3H) . 

The mass spectrum is the same as the one of 
Example 1 . 
EXAMPLE 3 

r-(~) _n- (Ot-methylbenzyl ) ~2-phenylquinoline-4-carboxanii- 
de 

Prepared as described in Example 1 starting from 
1.2 ml (9.4 mmol) of R- ( + ) ~o(-methylbenzy lamine 1.6 ml 
(11.7 mmol) of TEA, 2.0 g (7.8 mmol) of 2-phenyl~4- 
quinolinecarbonyl chloride in 100 ml of a CH 2 Cl 2 , CHgCN 
and DMF mixture. 

The reaction mixture is worked up as described in 
Example 1. The residual oil is crystallized from AcOEt 
to yield 1.1 g of the desired product. 

C 24 H 20 N 2° 

M.P. = 158-160°C 

M.W. = 352 .43 

[p<] D 2 ° = -25 (C = 0.5, DMF) 
I.R. (KBr): 3240; 1645cm" 1 . 

^H-NMR and mass spectra are the same as those of 
Examples 1 and 2. 
EXAMPLE 4 

( R , S ) -N— [c(- ( methoxycarbonyl ) benzyl ] -2 -pheny Iquinoline- 
4 —c ar boxami de 

2.0 g (8.0 mmol) of 2-phenyl-4-quinolinecarboxylic 
acid are dissolved, under nitrogen, in 130 ml of 
anhydrous THF and 100 ml of CH 3 CN. 2.0 g (9.9 mmol) of 
(D,L) pheny lglycine methyl ester hydrochloride and 1.5 
ml (10.7 mmol) of TEA are added and the reaction 
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mixture is cooled to 5°C. 

2.5 g (12.1 mmol) of dicyclohexylcarbodiimide 
(DCC), dissolved in 10 ml of anhydrous CH 2 C1 2 , are 
dropped therein and the reaction is left to warm at 
room temperature overnight. 

The precipitated dicyclohexylurea is filtered off 
and the solution is evaporated to dryness in vacuo. The 
residue is dissolved in CH 2 C1 2 and washed with water. 
The separated organic phase is dried over Na 2 S0 4 and 
evaporated to dryness in vacuo to obtain 6.0 g of crude 
product which is dissolved in 20 ml of CH 2 C1 2 and left 
to stand overnight. More dicyclohexylurea precipitates, 
which is filtered off. 

The solution is evaporated to dryness in vacuo and 
the residue is flash chromatographed over silica gel 
(230-400 mesh) using as the eluent a hexane/AcOEt 3:2 
mixture containing 0.5% of NH^OH (28%). The resulting 
product is warm triturated with i-Pr 2 0, filtered, 
washed and dried to yield 1.1 g of the desired product. 

C 25 H 20 N 2°3 

M.P. = 170-172°C 

M.W. = 396.45 

Elemental analysis: 

Calculated: C, 75.74; H, 5.09; N, 7.07; 
Found: C, 75.88; H, 5.12; N, 7.06. 
I.R. (nujol): 3240; 1750; 1670 cm" 1 . 

300 MHz 1 H-NMR (DMSO-dg): $ 9.72 (d, 1H) ; 8.28 (dd, 
2H); 8.20 (dd, 1H) ; 8.13 (dd, 1H) ; 8.11 (s, 1H) ; 7.83 
(ddd, 1H); 7.66 (ddd, 1H) ; 7.60-7.50 (m, 5H) ; 7.47-7.37 
(m, 3H); 5.78 (d, 1H) ; 3.72 (s, 3H) . 

MS (EI; source 200 °C; 70 V; 200 mA) : 396 (M+.); 337; 
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232; 204. 
EXAMPLE 5 

( + ) _ ( S ) -N- ( methoxycarbonyl ) benzyl ] -2-phenylquinoli- 
ne-4 -carboxamide 

2.0 g (8.0 mmol) of 2-phenyl-4-quinolinecarboxylic 
acid are dissolved, under nitrogen, in 70 ml of 
anhydrous THF and 3 0 ml of CH 3 CN. 

1.7 g (8.4 mmol) of (L) phenylglycine methyl ester 
hydrochloride, 1.1 ml (9.9 mmol) of N-methylmorpholine 
and 2.1 g (15.5 mmol) of N-hydroxybenzotriazole (HOBT) 
are added thereto and the reaction mixture is cooled to 
0°C. 1.85 g (9.0 mmol) of DCC , dissolved in 10 ml of 
anhydrous CH 2 C1 2 , are dropped therein and the reaction 
is then kept at 0° to 5°C for 1 hour and at room 
temperature for 2 hours. The precipitated 
dicyclohexylurea is filtered off and the solution is 
evaporated to dryness in vacuo . The residue is 
dissolved in CH 2 C1 2 and washed with water, a NaHC0 3 
sat. sol., 5% citric acid, a NaHC0 3 sat. sol. and NaCl 
sat. sol.. 

The separated organic phase is dried over Na 2 S0 4 
and evaporated to dryness in vacuo ; the residue is 
dissolved in 20 ml of CH 2 C1 2 and left to stand 
overnight. More dicyclohexylurea precipitates, which is 
filtered off . 

The solution is evaporated to dryness in vacuo to 
obtain 2.6 g of crude product which is triturated with 
petroleum ether, filtered, washed with i-Pr 2 0 and 
recrystallized with 70 ml of i~PrOH to obtain 1.7 g of 
the desired product. 



C 25 H 20 N 2°3 
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M.P. = 180-181°C 
M.W. = 396.45 

I.R. (nujol): 3300; 1750; 1640 cm" 1 . 
D 20 = +42.0 (C = 0.5, MeOH). 

^"H-NMR and mass spectra are the same as those of 
Example 4 . 
EXAMPLE 6 

(-)— (R) -N- [o(- (met hoxycar bony 1 ) benzyl ] ~2-phenylquinoli- 
ne-4 -carboxamide 

Prepared as described in Example 5 from 2.0 g (8.0 
mmol) of 2-phenyl-4-quinolinecarboxylic acid, 1.7 g 
(8.4 mmol) of (D) phenylglycine methyl ester 
hydrochloride, 1.1 ml (9.9 mmol) of N-me thy Imorpho line , 
2.1 g (15.5 mmol) of HOBT and 1.85 g (9.0 mmol) of DCC 
in 70 ml of anhydrous THF and 30 ml of CH 3 CN. 

The reaction mixture is worked up as described in 
Example 5. The obtained crude product (3.5 g) is warm 
triturated twice with i-Pr 2 0, filtered, washed and 
recrystallized with 80 ml of i-PrOH to obtain 2.3 g of 
the desired product. 

C 25 H 20 N 2°3 

M.P. = 180-181°C 

M.W. = 396.45 

I.R. (nujol): 3300; 1750; 1640 cm" 1 . 
[«(] D 20 = -42 .0 (C = 0.5, MeOH). 

^H-NMR and mass spectra are the same as those of 
Examples 4 and 5. 
EXAMPLE 7 

(R,S) -N- [tf- ( me t hoxycar bony 1 ) benzyl ] -2-phenyl-7-methoxy- 
quinoline-4— carboxamide 

1.0 g (5.0 mmol) of (D,L) phenylglycine methyl 
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ester hydrochloride are dissolved, under nitrogen, in 
30 ml of anhydrous DMF. 2.5 g (18.1 mmol ) of anhydrous 
potassium carbonate are added and the solution is 
cooled to 0°C. 0.7 g (2.3 mmol) of the product of 
Description 3 are dropped therein, dissolved in 25 ml 
of anhydrous DMF, and the reaction is kept at 0° to 5°C 
for 1 hour and at room temperature overnight. 

The reaction mixture is evaporated to dryness in 
vacuo and the residue is dissolved in AcOEt and washed 
twice with water. The separated organic phase is dried 
over Na 2 S0 4 , filtered and evaporated to dryness in 
vacuo . 

The residual oil is flash chromatographed over 
silica gel (230-400 mesh) using as the eluent a 
hexane/AcOEt 3:2 mixture containing 0.5% NH^OH (28%), 
to obtain 0.1 g of crude product which is triturated 
with i-Pr 2 0. 0.08 g of the desired product are 
obtained. 

C 26 H 22 N 2°4 

M.P. = 187-190°C 

M.W. = 426.48 

I.R. (KBr): 3220; 1750; 1660; 1620 cm -1 . 

300 MHz -""H-NMR (CDCl 3 ): 6 8.13-8.08 (m, 3H) ; 7.80 (s, 

1H); 7.55-7.38 (m, 9H) ; 7.21 ( dd , 1H) ; 7.02 (d broad, 

1H); 5.88 (d, 1H) ; 3.97 (s, 3H) ; 3.80 (s, 3H) . 

MS (EI; source 200°C; 70 V; 200 mA) : 426 (M+.); 367; 

262; 234; 191; 77. 

EXAMPLE 8 

( R , S) -N- W- (methoxycarbonyl ) benzyl ] ~2-phenyl-7~hydroxy- 
quinoline-4-carboxamide 

Prepared as described in Example 5 from 2.1 g (5.3 
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mmol) of the product of Description 4, 1.08 g (5.3 
mmol) of (D,L) phenylglycine methyl ester 
hydrochloride, 1.5 ml (10.7 mmol) of TEA, 1.7 g (12.5 
mmol) of HOBT and 1.2 g (5.8 mmol) of DCC in 70 ml of 
anhydrous THF and 3 0 ml of CH 3 CN. 

The reaction mixture is worked up as described in 
Example 5. The obtained crude product is triturated 
with i-Pr 2 0 and recrystallized twice from i-PrOH to 
obtain 0.0 6 g of the desired product. 

C 25 H 20 N 2°4 

M.P. = 256-257°C 

M.W. = 412.45 

I.R. (KBr): 3270; 1750; 1650; 1620 cm" 1 . 

300 MHz 1 H-NMR (DMS0-d g ): S 10.30 (s broad, 1H) ; 9.64 
(d, 1H); 8.22 (d, 2H); 8.04 (d, 1H) ; 7.85 (s, 1H) ; 
7.60-7.34 (m, 9H); 7.21 (dd, 1H) ; 5.74 (d, 1H) ; 3.71 
(s, 3H). 

MS (EI; source 200°C; 70 V; 200 mA) : 412 (M+.); 353; 
248; 220; 77. 
EXAMPLE 9 

(R,S) -N-[c(- ( carboxy ) benzyl ] -2-phenyl-7-methoxyquinoli- 
ne-4-carboxamide hydrochloride 

0.18 g (0.4 mmol) of the product of Example 7 are 
dissolved in 10 ml of 10% HCl and 5 ml of dioxane. The 
reaction mixture is heated to reflux with magnetic 
stirring for 3 hours and then evaporated to dryness in 
vacuo . 

The crude product is warm triturated with AcOEt 
(containing some drops of EtOH) to yield 0.16 g of the 
desired product. 

C 25 H 20 N 2°4' HC1 
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M.W. = 448.91 

I.R. (KBr ) : 3180; 1735; 1655; 1630 cm" 1 . 

300 MHz ^H-NMR (DMSO-dg): $9.6 (d, 1H) ; 8.26 (dd, 2H); 
8.14 (d, 1H); 7.98 (s, 1H) ; 7. 63-7.52 (m, 6H) ; 7.46- 
7.36 (m, 3H); 7.33 (dd, 1H) ; 5.66 (d, 1H); 3.98 (s, 
3H) . 

MS (EI; source 200°C; 70 V; 200 mA) : 412 (M+.); 368; 
262; 234; 191; 77. 
EXAMPLE 10 

( R , S ) — N— [ <tf- (methylaminocarbonyl ) benzyl ] 2-phenylquinoli- 
ne-4-carboxamide 

0.45 g (1.1 mmol) of the product of Example 4 are 
dissolved in 40 ml of MeNH 2 /33% EtOH; after adding a 
catalytic amount of NaCN the reaction mixture is heated 
at 70 °C for 1 hour in a Parr apparatus. The inner 
pressure rises to 40 psi. 

The solution is thereafter evaporated to dryness 
in vacuo and the residue is triturated with water, 
filtered, dried and recrystallized with a i-PrOH (50 
ml) and EtOH (30 ml) mixture to obtain 0.2 g of the 
desired product. 

C 25 H 21 N 3°2 

M.P. = 261-263°C 

M.W. = 395.47 

Elemental analysis: 

Calculated: C, 75.93; H, 5.35; N, 10.63; 
Found: C, 75.65; H, 5.34; N, 10.55. 
I.R. (KBr): 3300; 3270; 1660; 1635 cm -1 . 

300 MHz 1 H-NMR (DMSO-d g ):6 9.48 (d, 1H) ; 8.33-8.25 (m, 
3H); 8.18-8.10 (m, 3H) ; 7.80 (ddd, 1H) ; 7.68-7.50 (m, 
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6H); 7.40-7.28 (m, 3H) ; 5.75 (d, 1H) ; 2.63 (d, 3H) . 
MS (EI; source 200°C; 70 V; 200 mA) : 395 (M+.); 337 ; 
232; 204; 77. 
EXAMPLE 11 

( R , S ) -N- (met hoxycar bony 1 ) benzyl ] -2- ( 2-thienyl ) quino- 
line-4-carboxamide 

Prepared as described in Example 5 from 2.0 g (7.3 
mmol) of 2- ( 2-thienyl) -4-quinolinecarboxylic acid, 1.7 
g (8.4 mmol) of (D,L) phenylglycine methyl ester 
hydrochloride, 1.1 ml (10 mmol) of N-methylmorpholine , 
2.1 g (15.5 mmol) of HOBT and 1.85 g (9.0 mmol) of DCC 
in 70 ml of anhydrous THF and 30 ml of CH 3 CN. 

The reaction mixture is worked up as described in 
Example 5. The obtained crude product is crystallized 
from AcOEt and then recrystallized from absolute EtOH 
to obtain 0.9 g of the desired product. 

C 23 H 18 N 2°3 S 

M.P. = 178-180°C 

M.W. = 402.47 

Elemental analysis: 

Calculated: C, 68.64; H, 4.51; N, 6.96; 
Found: C, 67.50; H, 4.99; N, 7.43. 
I.R. (KBr): 3300; 1745; 1645 cm -1 . 

300 MHz -""H-NMR (DMSO-dg): £ 9.70 (d, 1H); 8.12 (d, 1H) ; 

8.08 (s, 1H); 8.04 (d, 1H) ; 8.02 (d, 1H) ; 7.19 (t, 1H) ; 

7.76 (d, 1H); 7.62 (t, 1H) ; 7.53 (d, 2H) ; 7.46-7.37 (m, 

3H); 7.30 (dd, 1H) ; 5.68 (d, 1H) ; 3.68 (s, 3H) . 

MS (EI; source 200°C; 70 V; 200 mA) : 402 (M+.); 343; 

238; 210; 77. 

EXAMPLE 12 

(R,S) -N— [o(- ( methoxycarbony 1 ) benzyl ] -2- ( 2 -f ury 1 ) quinoli- 
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ne-4-carboxamide 

Prepared as described in Example 1 from 7.2 g 
(35.5 mmol) of (D,L) phenylglycine methyl ester 
hydrochloride, 12.4 ml (88.8 mmol) of TEA and 9.1 g 
(35.5 mmol) of 2- (2-furyl ) ~4-quinolinecarbonyl chloride 
in 350 ml of a CH 2 C1 2 , CH 3 CN and DMF mixture. The 
reaction mixture is worked up as described in Example 
1. The crude product is triturated with MeOH to yield 
3.3 g of the desired product. 

C 23 H 18 N 2°4 

M.P. = 178-180°C 

M.W. = 386.40 

Elemental analysis: 

Calculated: C, 71.49; H, 4.70; N, 7.25; 
Found: C, 71.67; H, 4.74; N, 7.17. 
I.R. (KBr): 3300; 1750; 1650 cm -1 . 

300 MHz ^"H-NMR (DMSO-dg): ? 9.72 (d, 1H) ; 8.12 (d, 1H) ; 

8.06 (d, 1H); 7.96 (dd, 1H) ; 7.92 (s.'lH); 7.80 (ddd, 

1H); 7.62 (ddd, 1H); 7.52 (dd, 2H) ; 7.45-7.35 (m, 4H) ; 

6.73 (dd, 1H); 5.77 (d, 1H) ; 3.74 (s, 3H) . 

MS (EI; source 200°C; 70 V; 200 mA) : 386 (M+.); 327; 

222; 194; 77. 

EXAMPLE 13 

( R , S ) -N- [<- (methoxycarbonyl ) benzyl ] -2- ( 4-pyridyl ) quino- 
line-4-carboxamide 

Prepared as described in Example 1 from 3.4 g 
(16.7 mmol) of (D,L) phenylglycine methyl ester 
hydrochloride, 3.9 ml (27.8 mmol) of TEA and 3.0 g 
(11.1 mmol) of 2- ( 4-pyridyl ) -4-quinolinecarbonyl 
chloride in 100 ml of a CH 2 C1 2 , CH 3 CN and DMF mixture. 
The reaction mixture is worked up as described in 
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Example 1. The crude product is recrystallized three 
times from AcOEt to yield 1.9 g of the desired product. 

C 24 H 19 N 3°3 

M.P. = 172-174°C 

M.W. = 397.43 

Elemental analysis: 

Calculated: C, 72.53; H, 4.82; N, 10.57; 
Found: C, 71.87; H, 4.87; N, 10.44. 
I.R. (KBr): 3240; 1750; 1670 cm" 1 . 

300 MHz ^H-NMR (DMSO-dg): $ 9.74 (d, 1H) ; 8.79 (dd, 
2H); 8.27-8.17 (m, 5H) ; 7.89 (ddd, 1H) ; 7.74 (ddd, 1H); 
7.54 (dd, 2H); 7.47-7.38 (m, 3H) ; 5.80 (d, 1H) ; 3.75 
(s, 3H) . 

MS (EI; source 200°C; 70 V; 200 mA) : 397 (M+.); 338; 
233; 205; 77. 
EXAMPLE 14 

( R , S ) — N— [o(- ( methoxycarbonyl ) -2-thienylmethyl ] -2 -phenyl - 
quinoli ne -4 -c arboxami de 

Prepared as described in Example 1 from 1.94 g 
(9.4 mmol) of (D,L) thienylglycine methyl ester 
hydrochloride, 2.7 ml (19.5 mmol) of TEA and 2.0 g (7.8 
mmol) of 2-phenyl-4-quinolinecarbonyl chloride in 100 
ml of a CH 2 C1 2 , CH 3 CN and DMF mixture. The reaction 
mixture is worked up as described in Example 1. The 
crude product is recrystallized three times from AcOEt 
to yield 0.66 g of the desired product. 

C 23 H 18 N 2°3 S 
M.P. = 144-145°C 

M.W. = 402.47 

Elemental analysis: 

Calculated: C, 68.64; H, 4.51; N, 6.96; 
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Found: C, 68,81; H, 4.46; N, 6,96. 
I.R. (KBr): 3295; 1745; 1640 cm" 1 . 

300 MHz ^H-NMR (CDC1 3 ): $8.25 (dd, 1H); 8.22 (dd, 1H) ; 
8.17 (dd, 2H); 7.95 (s, 1H); 7.78 (ddd, 1H) ; 7.60 (ddd, 
1H); 7.56-7.45 (m, 3H) ; 7.35 (dd, 1H); 7.20 (d, 1H) ; 
7.05 (dd, 1H); 7.05 (s broad, 1H) ; 6.22 (d, 1H) ; 3.90 
(s, 3H). 

MS (EI; source 200°C; 70 V; 200 mA) : 402 (M+. ) ; 343; 
232; 204. 
EXAMPLE 15 

(R,S) ~N~ [of- ( methoxycarbonylmethyl ) benzyl ] -2-phenylqui- 
noline-4— carboxamide 

Prepared as- described in Example 5 from 1.39 g 
(5.6 mmol) of 2-phenyl-4-quinolinecarboxylic acid, 1.2 
g (5.6 mmol) of methyl (R,S) 3-amino-3-phenylpropionate 
hydrochloride, 0.78 ml (5.6 mmol) of TEA, 1.51 g (11.2 
mmol) of HOBT and 2.31 g (11.2 mmol) of DCC in 10 ml of 
anhydrous THF, 4 ml of CH 3 CN and 7 ml of CH 2 Cl 2 . The 
reaction mixture is worked up as described in Example 
5. 

The crude product is dissolved in CH 2 C1 2 and left 
at 0°C overnight. The precipitated dicyclohexylurea is 
filtered off. The solution is evaporated to dryness in 
vacuo to obtain 1.4 g of crude product which is 
triturated with a i~Pr 2 0/acetone 99:1 mixture. 1.2 g of 
the desired product are obtained. 

C 26 H 22 N 2°3 

M.P. = 156-158°C 

M.W. = 410.47 

Elemental analysis: 

Calculated: C, 76.07; H, 5.40; N , 6.82; 
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Found: C, 75.77; H , 5.38; N, 6.94. 
I.R. (KBr): 3295; 1755; 1645 cm" 1 . 

300 MHz 1 H-NMR (DMSO-dg): £ 9.40 (d, 1H) ; 8.29 (dd, 
2H); 8.14 (d, 1H); 8.07 (d, 1H) ; 8.04 (s, 1H) ; 7.83 
(ddd, 1H); 7.66-7.52 (m, 4H) ; 7.50 (d, 2H) ; 7.40 (dd, 
2H); 7.31 (ddd, 1H) ; 5.60 (dt, 1H) ; 3.65 (s, 3H) ; 3.04- 
2.89 (m, 2H). 

MS (EI; source 200°C; 70 V; 200 mA) : 410 (M+. ) ; 337; 
233; 205. 

The characteristics of the compounds of the 
Examples are reported in the following Table. 
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(m,6H); 6.87 (m,lH); 6.80 (m,lH); 6.77 (d.lH); 3.75 
(s.3H). 


9.70 (d.lH); 8.55 (d.lH); 8.30 (dd.IH); 8.22 (d.lH); 8.21 
(s.lH); 8.17 (d.lH); 7.86 (dd.IH); 7.84 (d.lH); 7.70 
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9.20 (d.lH); 7.87 (m.lH); 7.70 (d.2H); 7.59-7.26 
(m,l 1H); 5.08 (dt.lH); 4.80 (s br, 2H); 2.81 (dq.2H); 
0.95 (t,3H). 


9.37 (d.lH). 8.10 (d.lH); 7.85 (dd.IH); 7.75-7.35 
(m,12H); 5.07 (dt,lH);l.80 (dq,2H); 0.98 (t„3H). 
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Elemental analysis 


Calc . C.82.07; H.6.36; N.7.36 
Found C.82. 15; H.6.36; N.7.41 


Calc . C.71.68; H.4.97; N.10.90 
Found C.70.42; H.4.99; N, 10.56 


Calc. C.64.53; H.3.90; N.6.02; 
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Found C.64.59; H.3.95; N.5.94; 
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Found C.78.45; H.6.10; N. 10.96 
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9.70 (d.lH); 8.24 (d.lH); 8.14 ( d.lH); 7.87 (dd.lH); 
7.77 (S.1H); 7.76-7.62 (m.3H); 7.58-7.48 (m.4H); 7.44- 
7.34 (m.3H); 5.80 (d.lH); 3.72 ($,3H). 


9.80 (s.lH); 9.1 1 (d.lH); 8.00-7.94 (m,3H); 7.61-7.42 
(m.8H); 7.38 (dd,2H); 7.28 (dd.lH); 5.06 (dt,lH); 1.82 
(dda.2H): 0.97 (t.3H). 
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9,69 (d.lH); 9.68 (s.lH); 8.49 (d.2H); 8.12 (s.lH); 7.64- 
7.35 (m,10H); 7.18 (d.lH); 5.79 (d.lH); 3.77 ($.3H). 


10.68 (d.lH); 8.25 (d.lH); 8.14 (d.lH); 7.88 (dd.lH); 
7.82 (d.lH); 7.78 (s.lH); 7.74 (dd.lH); 7.74 (d.lH). 7.62 
(dd.lH); 7.51 (d.2H); 7.44-7.33 (m.3H); 6.78 (d.lH); 
3.74 (s.3H). 


9.62 (d.lH); 8.28 (d.2H); 8.22 (d.lH); 8.16 (d.lH); 8.11 
(M.IH); 7.86 (dd.lH); 7.68 (dd.lH); 7.61-7.51 (m.3H); 
7.30 (d,2H); 6.80 (d.2H); 5.61 (d.lH); 3.71 (s,3H). 


9.79 (d.lH); 8.30 (dd.2H); 8.15 (s.lH); 8.12 (d.lH); 8.02 
(d.lH); 7.81 (dd.lH); 7.63-7.26 (m,14H); 6.52 (d.lH). 
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Elemental analysis 


Calc . C.69.69; H.4.44; N.6.50 
Found C69.90; H.4.42; N.6.57 


Calc . C.78.51; H.5.80; N.7.32 
Found C.78.55; H.5.82; N.7.26 


Calc . C.71.36; H.4.88; N.6. 16 
Found C.71.39; H.4.88; N.6.17 
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EXAMPLE 93 

( R , S ) — N— [Ot- ( Methoxyc arbony 1 ) benzyl ] -2 - ( p-chloropheny 1 ) - 
qui nol i ne - 4 -c arboxami de 

2 g (7.0 mmol) of 2-(p-chlorophenyl)quinoline-4- 
carboxylic acid and 1.7 ml (15.4 mmol) of N- 
methylmorpholine are dissolved, under nitrogen, in 50 
ml of anhydrous THF. 

The solution is cooled to ~20°C and 0.91 ml (7.0 
mmol) of isobutyl chloroformate are added. After 20 
minutes, 2.12 g (10.5 mmol) of methyl (R,S) 
phenylglycinate hydrochloride and 1.3 ml (11.9 mmol) of 
N-raethylmorpholine, dissolved in 30 ml of anhydrous 
THF, are added; the reaction mixture is then stirred at 
room temperature overnight. 

5 ml of H 2 <D are added and the reaction mixture is 
evaporated to dryness in vacuo . The residue is 
dissolved in Et 2 0, washed with a NaHC0 3 saturated 
solution and the organic phase is dried over Na 2 S0 4 and 
evaporated to dryness in vacuo . 

The oily residue is purified by flash 
chromatography over silica gel 230-4 00 mesh, eluting 
with a hexane/isopropyl ether 7:3 mixture, to give 0.9 
g of the crude product, which is recrystallized three 
times from iPr0 2 /toluene to yield 0.5 g of the desired 
product . 
C 25 H 19 C1N 2 0 3 
M.P. = 170-172°C 
M.W. = 430.90 

Elemental analysis: Calculated C, 69.72; H, 4.45; N, 

6.50 

Found C, 69.82; H, 4.47; N , 6.48 
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Elemental analysis: Calculated C, 73.22 ; H, 5.20; N, 

6.57 

Found C, 73.01; H, 5.20; N, 6.48 

I.R. ( KBr ) : 3210; 1750; 1635; 1625; 1590; 1530; 1515 
-1 

cm 

300 MHz " 1 H-NMR (DMS0-d g ): 9.65 (d, 1H) ; 8.28 (d, 2H) ; 
8.21 <d, 1H); 8.14 (d, 1H) ; 8.10 (s, 1H) ; 7.84 (dd, 
1H); 7.67 (dd, 1H); 7.61-7.49 (m, 3H) ; 7.44 (d, 2H) ; 
6.98 (d, 2H); 4.70 (d, 1H); 3.79 (s, 3H) ; 3.76 (s # 3H) . 
MS (EI; source 200°C; 70 eV; 200 pA) : 426 (M+.); 367; 
232; 204. 
EXAMPLE 95 

(R # S) -N- [ «r ( Methoxycarbony 1 ) -0^ (methyl ) benzyl ] -N-me- 
thyl-2-phenylquinoline-4-carboxamide hydrochloride 

0.50 g (1.3 mmol) of (R,S)-N~[*<-(methoxycarbonyl)- 
benzyl ]~2-pheny lquinoline-4-carboxamide ( compound of 
Ex. 4) is dissolved, under nitrogen, in 10 ml of 
anhydrous DMF. 

The solution is cooled to 0°C and 0.052 g (1.3 
mmol) of 60% NaH are added; after 20 minutes a 0°C, the 
reaction is warmed to room temperature and 0.09 ml (1.4 
mmol) of Mel are added. The reaction mixture is then 
stirred at room temperature overnight and, subsequently 
the procedure is repeated adding again 0.052 g (1.3 
mmol) of 60% NaH and 0.1 ml (1.6 mmol) of Mel. 

After 6 hours at room temperature, 10 ml of a 

NH,C1 saturated solution are added and then the 
4 

reaction mixture is evaporated to dryness. The residue 
is dissolved in CH 2 Cl 2 and washed with water; the 
organic phase is then separated, dried over Na2S0^ and 
evaporated to dryness. 



I.R. (KBr): 3280; 1740; 1670; 1635; 1590; 1530 cm • 
300 MHz 1 H-NMR (DMSO-dg): 9.71 (d, 1H) ; 8.32 (d, 2H); 
8.21 (d, 1H); 8.13 (d, 1H); 8.13 (s, 1H) ; 7.85 (dd, 
1H); 7.67 (dd, 1H) ; 7.63 (d, 2H); 7.53 (dd, 2H) ; 7.46- 
7.38 (m, 3H); 5.79 (d, 1H) ; 3.74 (s, 3H) . 
MS (EI; source 200°C; 70 eV; 200 pA) : 430 (M+.); 371; 
266; 238; 203. 
EXAMPLE 94 

( r ) [o(~ ( Methoxycarbonyl ) -4-methoxybenzyl ] -2 -phenyl - 
quinoline-4~carboxamide 

0.62 g (1.5 mmol) of (R) -N-[0^-( methoxycarbonyl) -4 — 
hydroxybenzyl ].-2-phenylquinoline-4-carboxamide (com- 
pound of Ex. 83) is dissolved in 30 ml of anhydrous 
acetone and 2 ml of anhydrous DMF; 0.14 g (0.75 mmol) 
of K^Oj are added and the reaction mixture is stirred 
for 30 minutes. 

After that, 0.093 ml (1.5 mmol) of methyl iodide 
are added at room temperature and the reaction mixture 
is heated at 40 °C for 4 hours. 0.104 g (0.75 mmol) of 

K 2 C0 3 and °* 093 ml ^ 1 * 5 11111101 ) of methyl iodide are 
added again and the mixture is heated to reflux for 6 
more hours * 

The reaction is then evaporated to dryness in 
vacuo and the residue is dissolved in AcOEt and washed 
with H 2 0. The organic phase is dried over Na 2 S0 4 and 
evaporated again to dryness in vacuo . The residue is 
crystallized from Et 2 0 to give 0.45 g of the desired 
product. 

C 26 H 22 N 2°4 

M.P. = 160-162°C 

M.W. = 426.48 



extracted with CH 2 Cl 2 ; the organic phase is washed with 
H 2 0, 20% citric acid, a NaHC0 3 saturated solution and 
again salt-saturated H 2 0; the organic phase is then 
separated, dried over Na 2 S0 4 and evaporated to dryness. 

The oily residue is purified by flash 
chromatography over silica gel 230-400 mesh, eluting 
with a hexane/ethyl acetate 70 : 30 mixture, containing 
0-5% cone. NH^OH , to give 0.64 g of crude product, 
which is triturated with a i-Pr 2 0/i-PrOH 2:1 warm 
mixture; the precipitate is filtered, washed and dried 
to give 0.5 g of the desired product. 

C 25 H 20 N 2°2 ' 
M.P. = 160-161°C 

M.W. a 380.45 

Elemental analysis: Calculated C, 78.93; H, 5.30; N, 

7.36; 

Found C, 79.01; H, 5.31; N, 7.27. 
I.R. (KBr): 3400; 3265; 1725; 1660; 1640; 1592 cm -1 . 
300 MHz 1 H-NMR (DMSO-dg): 9.60 (d, 1H) ; 8.29 (d, 2H) ; 
8.17 (d, 1H); 8.14 (d, 1H) ; 8.12 (s, 1H) ; 7.82 (dd, 
1H) ; 7.65 (dd, 1H) ; 7.61-7.51 (m, 5H) ; 7.48-7.36 (m, 
3H); 2.19 (s, 3H) . 

MS (EI; source 200°C; 70 eV; 200 pA) : 380 (M+.); 337; 
232; 204. 
EXAMPLE 97 

( R , S ) -N- K- ( 2 -Hydroxy ethyl ) benzyl ] -2-phenylquinoline-4- 
carboxamide 

0.7 g (1.7 mmol) of (R,S)-N-[ot-(methoxycarbonylme- 

thyl ) benzyl ]-2-pheny lquinoline-4-carboxamide (compound 

of Ex. 15) are dissolved, under nitrogen, in 50 ml of 

t-BuOH and 2 ml of Me OH and the reaction is heated to 
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The oily residue is purified by flash 
chromatography over silica gel 230-400 mesh, eluting 
with a hexane/ethyl acetate 3 : 2 mixture, containing 

0. 5% cone. NH 4 OH, to give 0.18 g of the crude product, 
which is dissolved in Et 2 0 and treated with HCl/Et 2 0 to 
yield 0.15 g of the desired product. 

C 27 H 24 N 2<V HC1 
M.W. = 460.96 

1. R. (KBr): 1745; 1640; 1610 cm" 1 . 

MS (EI; source 200°C; 70 eV; 200 pA) : 424 (M+.); 365; 
232; 204. 
EXAMPLE 96 

(R # S) -N- [of- ( Methylcarbonyl ) benzyl ] -2 -pheny lquinoline-4- 
car box amide 

0.27 ml (3.1 mmol) of oxalyl chloride are 
dissolved, under nitrogen, in 2.3 ml of anhydrous 
CH 2 C1 2 . 

The solution is cooled to -55 °C and 0.22 ml (3.1 
mmol) of DMSO, dissolved in 0.7 ml of anhydrous CH 2 Cl 2 
are dropped therein, keeping the temperature below - 
50 °C. The reaction is stirred at -55 °C for 7 minutes, 
after that 0.97 g (2.5 mmol) of (R,S)-N~[o(-(l- 
hydroxyethyl ) benzyl ] ~2-phenylquinoline-4-carboxamide 
(compound of Ex. 17), dissolved in 25 ml of anhydrous 
CH 2 C1 2 , are added, keeping the temperature from -50 to 
-55°C. 

After 30 minutes at -55°C, 1.9 ml (13.6 mmol) of 
TEA are added without exceeding -40 °C; the reaction is 
then slowly warmed to room temperature and stirred for 
a further 15 minutes. 

The reaction is quenched with 5 ml of H o 0 and 



0.62 g (1.6 mmol) of ( S ) -N- (o<-ethylbenzyl ) -3- 
hydroxy-2-phenylquinoline-4-carboxamide hydrochloride 
(compound of Ex. 85) are dissolved in 30 ml of 

anhydrous DMF. 

0.58 g (4.0 mmol) of dime thy laminoethyl chloride 
hydrochloride and 0.56 g (4.0 mmol) of K 2 C0 3 are added 
and the reaction mixture is heated to reflux for 20 



hours . 

K 2 C0 3 iS subsequently filtered off and the 
solution is evaporated to dryness in vacuo ; the residue 
is dissolved in AcOEt, washed with H 2 0 and 20% citric 
acid. The aqueous phase is alkalinized with 2 N NaOH 
and extracted with AcOEt; then it is washed with salt- 
saturated water, separated, dried over Na 2 S0 4 and 
evaporated to dryness. 

The residue is purified by flash chromatography 
over silica gel 230-400 mesh, elating with a 
CH 2 Cl 2 /MeOH 98 : 2 mixture, containing 0.4% cone. NH^OH 
and subsequently with CH 2 Cl 2 /MeOH 86 : 10, containing 

0. 6% cone. NH 4 OH, to give 85 mg of the crude product, 
which is dissolved in AcOEt and treated with HCl/Et 2 0 
to yield 75 mg of the desired product. 

C 29 H 31 N 3°2- HC1 
M.P. = 70 °C dec. 

M.W. = 490.05 

1. R. (nujol): 3600; 3100; 1650; 1550 cm" . 

300 MHz 1 H-NMR (DMSO-dg) : 10.28 (s br , 1H) ; 9.50 (d, 
1H); 8.10 (d, 1H); 7.96 (dd, 2H) ; 7.78 (m, 1H) ; 7.67- 
7.61 (m, 2H); 7.61-7.51 (m, 3H) ; 7.49-7.39 (m, 4H) ; 
7.33 (dd, 1H); 5.08 (dt, 1H); 3.90 (t, 2H) ; 2.96 (dt, 

2H); 2.49 (s, 6H) ; 1.85 (m,- 2H) ; 0.97 (t, 3H) . 
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reflux. 

60 rag (1.6 mmol) of NaBH^ are added in 15 minutes 
to the boiling solution. The reaction mixture is heated 
to reflux for 6 hours, quenched with 5 ml of a NH 4 Cl 
saturated solution and then evaporated to dryness in 
vacuo . The residue is dissolved in CH 2 C1 2 and washed 
with salt-saturated water; the organic phase is then 
separated, dried over Na 2 S0 4 and again evaporated to 
dryness in vacuo . 

The crude product is purified by flash 
chromatography on silica gel 230-4 00 mesh, eluting with 
a mixture of Et 2 0 containing 0.5% cone. NH^OH , then 
recrystallized from i-PrOH to give 0.19 g of the 
desired product. 

C 25 H 22 N 2°2 

M.P. = 167-169°C 

M.W. = 382.47 

Elemental analysis: Calculated C, 78.52; H, 5.80; N, 

7.32; 

Found C, 78.49; H, 5.79; N, 7.29. 
I.R. (KBr): 3360; 1650; 1592 cm" 1 . 

300 MHz 1 H-NMR (DMS0-d g ): 9.30 (d, 1H) ; 8.31 (d, 2H) ; 
8.13 (d, 1H); 8.10 (s, 1H) ; 8.03 (d, 1H) ; 7.81 (dd, 
1H); 7.64-7.51 (m, 4H) ; 7.46 (d, 2H) ; 7.39 (dd, 2H) ; 
7.29 (dd, 1H); 5.30 (dt, 1H) ; 4.61 (t, 1H) ; 3.61-3.41 
(m, 2H); 2.11-1.86 (m, 2H) . 

MS (EI; source 200°C; 70 eV; 200 uA) : 382 (M+. ) ; 337; 
232; 204. 
EXAMPLE 98 

( s ) -N- jp<-Ethylbenzyl ) -3- ( 2-dimethylaminoethoxy ) -2-phe- 

nylquinoline-4-carboxamide hydrochloride 

69 



MS (EI; source 200°C; 70 eV; 200 pA) : 423 (M+.); 381; 
334; 289; 261; 247; 218, 

Following the procedures described in the above 
Examples, the compounds listed hereinbelow were 
prepared: 

I) N- [o<-( ethyl) benzyl ]-3-hydroxymethy 1-2 -phenylquino- 
line-4-carboxamide ; 

2 ) N- [o<-( ethyl) benzyl] -3 -dime thy laminomethy 1-2 -p he - 
ny lquinol ine-4 -carboxamide ; 

3 ) N- [ 1- ( 4 -py r idyl ) propyl ] -2-pheny lquinoline-4 -carbo- 
xamide ; 

4 ) N-[e^- (ethyl ) benzyl ]-5~hydroxy~3 -methyl-2-phenyl- 
quinoline-4-carboxamide ; 

5 ) n- ( ethyl ) benzyl ] -7-hydroxy-3 -methy 1-2 -phenyl- 
quinol ine-4 -carboxamide ; 

6 ) N-[c(~(ethyl)benzyl]~3-(methylamino)~2-phenylquino~ 
line-4-carboxamide ; 

7 ) N~SK-( eth Y 1 ) ben2 Y 1 3- 3 ~( 3-dimethylamino)propoxy-2- 
phenylquinoline-4-carboxamide ; 

8 ) N- [ 0(- ( ethyl ) benzyl ] -3- ( aminoethoxy ) -2-phenylquino- 
1 ine-4 -carboxamide ; 

9 ) N-[«(-(ethyl)benzyl]~3-( l-pyrrolidinyl)ethoxy-2- 
pheny lquinol ine-4 -carboxamide ; 

10) N-[o^~(methylcarbonyl)benzyl ]-3-methyl-2-phenylqui- 
noline-4-carboxamide ; 

II ) N- [^-{ ethyl) benzyl ]-5-methyl-2-p heny lquinoline-4 - 
carboxamide ; 

12) N-[^-(ethyl)benzyl]-3 , 5-dimethyl-2-phenylquinoli- 
ne-4-carboxamide . 
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MS (FAB POS, thioglycerol matrix, gas Xe , 8 KeV, source 
50°C) : 454 (MH+) 
EXAMPLE 99 

( S ) -N- («<-Ethylbenzyl ) -3 ~acetylamino-2-phenylquinoline- 
4 -carboxamide 

0.40 g (1.05 mmol) of ( S)-N-(o^ethylbenzyl) -3- 
amino-2-phenylquinoline-4 -carboxamide (compound of Ex. 
69) is heated in 25 ml of acetic anhydride at 70°C for 
1 hour and then at 100 °C for a further 3 hours. 

The reaction mixture is evaporated to dryness' in 
vacuo and the residue is dissolved in AcOEt; the 
organic phase is washed with water, a NaHC0 3 saturated 
solution, salt-saturated water, dried over Na 2 S0 4 and 
again evaporated to dryness in vacuo . 

The crude product (0.39 g) is purified by flash 
chromatography over silica gel 230-400 mesh, eluting 
with a hexane /AcOEt /cone. NH^OH 70:30:0.5 mixture, to 
give 0,2 g of a chromatographically pure product which 
is crystallized from acetone to yield 0.14 g of the 
desired product. 

C 27 H 25 N 3°2 

M.P. = 268-269°C 

M.W. = 423.52 

Elemental analysis: Calculated C, 76.57; H, 5.95; N, 

9.92; 

Found C, 76.38; H, 5.98; N, 9.90. 
I.R. (KBr): 3230; 1670; 1640; 1555; 1525 cm" 1 . 
300 MHz ^H-NMR (DMSO-dg): 9.65 (s, 1H) ; 9.05 (d, 1H) ; 
8.10 (d, 1H); 7.80 (t, 1H) ; 7.70-7.50 (m, 4H) ; 7.45- 
7.20 (m, 8H); 5.08 (dt, 1H) ; 1.85 (m, 2H) ; 1.60 (s, 
3H); 0.97 (t, 3H) . 



r 



independently hydrogen or C^_g linear or branched 

alkyl, or together from a "( CH 2^ n " group in which . 

n represents 3, 4, or 5; or together with R j 

forms a group -(CH 9 ) in which q is 2 , 3 , 4 or 

z q 

5. 

R 3 and R 4 , which may be the same or different, are 
independently hydrogen, c i_g linear or branched 
alkyl, C 1 _ 6 alkenyl, aryl, C^g alkoxy, hydroxy, 
halogen, nitro, cyano , carboxy, carboxamido, 
sulphonamido, C 1 _ g alkoxycarbonyl , 

trif luoromethyl , acyloxy, phthalimido, amino, 

~* CH 2*r~ NT 2' in which r is 2 9 3 , or 4 and TR is 
hydrogen or C 16 alkyl; -0(CH 2 ) S -0W 2 in which is 
2, 3, or 4 and W is hydrogen or alkyl; 
hydroxyalkyl , aminoalkyl , mono- or di-alkyl- 
aminoalkyl , acylamino , alkylsulphonylamino , 

aminoacylamino , mono- or di-alkylaminoacylamino; 
with up to four R 3 substituents being present in 
the quinoline nucleous; 
( or R 4 is a group ~(CH 2 ) t - when cyclized onto R 5 as 

aryl, in which t is 1, 2, or 3; 
R<_ is branched or linear c i_6 alkyl, C 3_7 
cycloalkylalkyl , optionally substituted aryl, or 
an optionally substituted single or fused ring 
heterocyclic group, having aromatic character, 
containing from 5 to 12 ring atoms and comprising 
up to four hetero-atoms in the or each ring 

selected from S, 0, N; X is 0, S, or N-C-N. 
Milan, March 14, 1995. 

The Mandatary. 
(Bracco Rauro) 

of Studio Consulenza Brevettuale S.r.l 

signature 
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CLAIM 



Compounds of formula (I) 




(I) 



N R 5 

in which: 

Ar is an optionally substituted phenyl, naphtyl or 
C 5 _ 7 cycloalkdienyl group, or an optionally 
substituted single or fused ring heterocyclic 
group, having aromatic character, containing from 
5 to 12 ring atoms and comprising up to four 
heteroatoms in the or each ring selected from S, 
0, N; 

R is linear or branched C 1-8 alkyl, C 3 _ 7 cycloalkyl, 
C 4 _ 7 cycloalkylalkyl , optionally substituted 
phenyl or phenyl c i_6 alkyl, optionally 
substituted f ive-membered heteroaromatic rings 
comprising up to four heteroatom selected from 
among 0 or N, hydroxy c i_§ alkyl, amino c ^~6 
alkyl, g alkylaminoalkyl , di g 

alkylaminoalkyl , C ]__6 acylaminoalkyl , C ]__6 
alkoxyalkyl, c i-6 alkylcarbonyl , carboxy, c ^„g 
alkoxycarbonyl , alkoxycarbonyl c i_$ alkyl, 

aminocarbonyl , c i„$ alkylaminocarbonyl , di c i_$ 
alkylaminocarbonyl , halogeno C-^galkyl; or is a 
group ~( CH 2 ^p~ when cyclized onto Ar, where p is 2 
or 3. 

R. and R« , which may be the same or different, are 
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